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1 st Yellowknife, N.W.T., 
2 Octobe rn2t, ok9 75: | 
3 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
4 MR. SCOTT: Yesterday there 

5 was some reference to the draft environmental state- 

6 ment which Mr. Anthony thought had been marked 

7 as an exhibit in Whitehorse. It was apparently not 
8 marked as an exhibit. It's several See Dr. 
9 Fyles tells me it's about a foot. Could I suggest | 
10 that because it's hard to get, we should adopt the | 
1! following procedure, that is, a number should be allotted 


to it and if counsel or any participants wish to 
inspect it, Dr. Fyles has a copy in our office here 
in Yellowknife and itcan ae examined. But we would 
prefer, for our own convenience, not to have it 
piled with the.exhibits at this stage, so that a 
number should be given to it, to be available to be 
looked at in our office if anyone wishes to see it. 


THE COMMISSIONER: All right. 





(DRAFT ENVIRONMENTAL STATEMENT MARKED EXHIBIT 288) | 
2 MR. MARSHALL: Mr. Commis- 
sioner, I was wondering if I could get some indication | 
from counsel as to whether or not they wish to have 
Mr. Williams and Mr. Dau attend this week for cross- 
examination? If so, I'll get on the phone to them 
and have arrangements made. I think in both their 
cases it's indicated that they might be required, so 


they're standing by. 





Me. SCOTT: 2 think, Mr? 


Commissioner, Mr. Hollingworth said yesterday that 
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his people would not be able to get together the information 


that they required to examine either of them, and 





therefore we proposed that Mr. Williams should be 
cross-examined with respect to the evidence he gave 
on Friday when he appears on Arctic Gas' Panel 1 in 
Phase 2, because he's on that panel. 

MR. MARSHALL: That's fine, | 
ARod et alse Wa | 


, 


MR. SCOTT: And that Mr. Dau 





should perhaps, if there are questions to be asked 

of him as a result of the financial information, could 
be asked to attend that week and his examination fitted 
in sometime during that week. 


MR. HOLLINGWORTH: That is 


essentially correct. I wanted to send Mr. Williams' 
evidence to our snow road expert, Mr. Jarvis. I could 
in fact, get Mr. Jarvis up here, but the way I calculated 


it, it would be at least. Friday before I'd be in a 





position to ask questions of Mr. Williams, and inasmuch 
as he will be back in any event on Phase 2 evidence, 
and it is something that really relates to environmen- | 
tal matters, we thought it might be more appropriate 
if I could cross-examine him at that time. 

With respect to Mr. Dau, Mr. 
Gibbs has not yet received that information. It was 
delivered to our law office yesterday but Mr. Gibbs 


was at Foothills all day. He'll have it this morning 





pbutune  docen tsexpect to be in a pesition to cross- 
examine on it for some time. 


THE COMMISSIONER: All right. 
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Weedon & Parker 
Cross-Exam by Marshall 
MR. MARSHALL: Fine, sir. 


I have a few more questions for Dr. Weedon, 


ROBERT WEEDON, 
WALT PARKER, resumed: 


CROSS-EXAMINATION BY MR. MARSHALL (CONTINUED) : 

Q Dr. Weedon, turning to 
page 7510 of your evidence in the transcript at line 
13 and following, you say: 

"The essential difference of course with the 
Fairbanks alternative is that these various 
environments are traversed within and along 
the established transportation corridors rather 
than cross-country." 
Sir, my information is that the two right-of-ways 
-- that of the Alyeska line and that of the proposed 
gas pipeline ath are in many areas somewhat divergent. 
Are you aware of that? 

WITNESS WEEDON: Yes. 

Q Specifically [I'm told 
that over about 29% of the route they are separated 
by at Wage 3 Mile. 

A wes. 

Q That would be so, and 
further, of course, the segmmjmt south of Valdez would 


not be a common segment. 


A Yes. 

Q I'm not sure how many 
miles that is -- 40 miles or so? So even where the 
two lines are close and they are not close in many area: 


11144 | 
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Weedon & Parker 
Cross-Exam by Marshall 


but even where they are close, they would not be on the 
same right-of-way, would they? 

A No, they would not be 
on the same 54-foot right-of-way, that's correct. 
However, the state's intention is that we Geydas hard 
as possible to get whoever builds the Trans-Alaska 
route to build it as close as possible. to the existing 
facility and route, and we have had conversations with 
El Paso ‘in the last several mencher which indicate that 
they are considering several of those portions of their 
route, I am not sure at what stage in their deliberation 
you have cited the 29% varying byone mile or more, but 
they have indicated their willingness to come closer 
to the Alyeska oil pipeline right-of-way; and as you 
know, I'm sure, the precise routing of thatpipeline 
walle not be set, infact until construction starts. 
Similarly with the oil pipeline. 

Q Well, I think the figure 

that I was quoting is based on what has been filed in 
applications before the Federal Power Commission. 
There are really two points: (1) the lines do diverge 
over some 29% of the route, at least a mile; and then 
(2) they will be on different right-of-ways. That's 
Correct, 2o 1c onot? 

A Yos;*at. this \point an 
time. 

Q Now sir, then your 
statement on page 7512 of your evidence, beginning at 
line 22% 


",.-but again line inspection, line maintenance 
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Weedon &¥& Parker 
Cross-Exam by Marshall 


1 and repair activities could be conducted 

2 during any time of the year with virtually 

3 no further damage to tundra or other vege- 

4 tation communities, and this seems to me to 
5 be a very Significant environmen tal consid- 


eration." 
That statement, sir, would have to be qualified some- 
what by those two matters that we were just discussing 
-- divergence of the right-of-way and the separate 


right-of-way? 
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Parker, Weedon, 
Cross-Exam by Marshall 


ia A Is that a question, 
Mr. Marshall? 
O Yes,-would -- 
A VYesy*that' is correct. 
Q That is a qualification 


that has to be read into this. 

A Yes. 

Q Well? sir, further on 
page 7512 you speak about soils and river hydrology. 
You say along the route of the Alyeska Pipeline 
soils and river hydroloay have been extensively studied 
and are thoroughly Gnagreneoa* I was wondering, 
sir, if you could perhaps provide through counsel 
the list of these studies that you have indicated 
exist. 

A Yes L can. 

Q Would it be fair to say, 
sir, that where the lines diverge, as we have discussed, 
that it would be necessary to gather much of this 
soils and river hydrology data? 

,, A I am sure that where 
there is a significant divergence, the constructinag 
company would have to do more detailed soil surveys, 
true, but there were many soil surveys in the general 
corridor that is now occupied by the Alyeska Oil 
Pipeline or will be shortly occuppied, and therefore 
because this region is a relatively well-known part 
of Alaska, certainly from the Yukon, south, then the 
soils are just in general terms much better known than 


they are in many other more remote areas of ‘the state. 
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Parker, Weedon 
Cross-Exam by Marshall 
WITNESS PARKER: 
A Commissioner. Mr. 
Marshall, could you qualify that last request as 
to soils and hydrology data? The full information 
would take several hundred pounds of documents. 

O I really just wanted 
agbisty, 

A Just a list of where the 
documents were available? 

Q Yes, the statement is 
"that soils and river hydrology have been extensively 
studed and are thoroughly understood, and LeyuUst 
wanted a list of the studies that have been done. 

A Okay. 

Q I am instructed as well, 
Dr. Weedon, that even where the lines would be adjacent 
theymauesostenainyveryadriflerent *ternrainytypes, dowyou 
know that to Beweo ? Specifically, to give you an 
example, I understand in the Sag River area that 
the two lines would have to be very different 
terrain types. 


WITNESS WEEDON: 


A I can't personally confirm 
that; 
WITNESS PARKER: 
A I don't understand why 
particularly an pas Sag River. 
0) The ‘information *that I 
had was through the Sag River Valley the oil line 


would be on the floodplain whereas the gas line would 
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Cross Exam by Marshall 





1 beratqae Much higher; atea higher elevation ‘up ¢the 

2 side of the valley. 

3 A That of course is the 

4 choice at this moment. There is no particular | 
5 reason why floodplain burial techniques would not 

6 work as well for a gas line as for an oil pipeline. | 
7 Q Perhaps I should ask this 

8 question, Commissioner Parker -- | 
2 ‘ MR. SCOTT: Before Mr. Marshall 
10 does, Mr. Commissioner, I am just two or three minutes | 
a7 behind this morning. Mr. Marshall asked the Commissioner 
12 and .Dr.) Weedon -to produce a list of all: studies that 
13 relate to the -- or produced the knowledge of soil 

14 | 


and hydrological conditions in the Alyeska corridor 





15 and our Alaskan guests showed some willingness to 

16 comply with, I.think, a modest reservation by the | 
a Commissioner about the volume of the studies. I wonder | 
18 respectfully, sir, whether that is useful | 
12 material for this Inquiry. It may be useful for Mr. 

20 Marshall to have it in order to prepare his submissions 
21 before the Federal Power Commission, but I am not 

22 certains that itedsij ofsanynutidity as fareas this 

23 Inauiry is concerned and obviously it contemplates a 

24 great volume of material, much of which I would think 

25 is in the public domain in the sense of beina published. 
26 Does Mr. Marshall require it at all? | 
27 | MR. MARSHALL: Mr. Scott, I | 
28 think we got into the evidence of these witnesses in 

29 a consideration of alternative corridors and one of 

30 


them that was under consideration was the Fairbanks 
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BURNABY 2, B.C, 
Parker, Weedon 


Cross-Exam by Marshall 
Corridor, and that is really what leads me into this | 
line of inquiry. The Inquiry has been considering 
that corridor and in large measure the Alyeska route 
follows that corridor and that is why I was interested 
inhachat inlLormation. The reason I raise it is 


because I understand, or I am instructed that these 





matters are not considered, by my advisors, to have been | 
welilystudied.or wellsunderstood.at all,. and they 

are interested in knowing what leads the witnesses 
to the opposite conclusion. 

MR. SCOTT:..Well, .perhaps 
it would not be too much of a burden and perhaps this 
was what was intended, if a list of non-public titles | 
or something of that ee be made available, but | 
anything else, surely,unless it is striclty relevant 
is putting our witnesses to a very severe task. 

MR. eANTHONY:2 Mz. Commissioner, 
if I might -- my understanding of that request and 
the way I anticipatethat it would be resolved, is that 
all the studies and reports that have heen filed 


before the F.P.C. are available to Mr. Marshall 





through his associates and we wouldn't expect to 

go through and refile and relist all of those 
studies, I would think that if there was anything 
beyond those studies and have been before the 
F.P.C., that relates specifically to these comments 
that he has made Sok the further studies, we would 


be glad to get that information and make it available, 





but we didn't intend to reassemble and refile all 
the information that is already before the federe! 


Power Commission. 
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Weedon & Parker ~- | 
Cross-Exam by Marshall 
dil MR. MARSHALL: It seems we 
don't have any disagreement with Mr. Sa eHOANE 
MR.. SCOTT: Well then -- well, 
I guess the taxpayers Of Alaska can bear the burden 
then. 


MR. MARSHALL: I can demonstrate 
why I'm interested in this in other ways. These | 


gentlemen have made some reference to the Draft Environ- 


mental fmpact Statement that the Department of the 





Interior have done and at Volume 6, page 839 -- or 
part 6, I'm sorry, page 839, this statement is made, 
and I'll read it and ask the witnesses whether or not 
they agree with it: 
Site this.route.,." 
speaking of the proposed El Paso route, 
"and methed of transport are selected for 
permit, a massive amount of field survey | 
will need to be done because of the extreme 
variability of soil type and temperature and 
ice (moisture) content, the available data 
are not adequate for analysis concerned with 
pipeline integrity. Similarly, vegetative, 
climatic, water and engineering studies will 
need to be made before pipeline construction 
atarts." 
End of statement. 
MR. ANTHONY: Excuse me, before 
the question is put may I just clarify it? Those 
comments were aimed to the proposed El Paso route or 


the Alyeska oil route? 
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Dauner pare Weedon & Parker : 
Cross-Exam by Marshall | 
: pe) MR. MARSHALL: These comments | 
: relate to the route that is proposed by El Paso for | 
: a gas pipeline, which, as the witnesses have indicated, 
4 is generally along the same route as being followed by 
> Alyeska. 
6 MR. ANTHONY: Well, perhaps | 
7 I can get that clarified. My friend has just made the | 
8 point that the routes may not be the same and has | 
9 emphasized that point, and the comments in the transcript 
10 note that along the route of the Alyeska Pipeline 
ia soils and river hydrology have been extensively studied. 
ae The comments that he makes now refer to a different 
13 route which he has demonstrated as being somewhat | 
ee different. So verhaps that should be made clear. | 
tS MR. MARSHALL: Well, that | 
- seems fair. I'll go back over it another way then. | 
17 Q Dr. Weedon, when you 
- made the comment about the soils and hydrology along 
oS the Alyeska route being well-studied and well-understood, 
— did you mean that to apply as well to the proposed 
a route for @ gas pipeline along such a corridor? 
ae WITNESS WEEDON: A My point is this, that 
om wherever the two routes, pending any final alignment 
23 of a gas pipeline Ss, wherever the two routes are 
aS close ito gether, very close together, a matter of a 
ey few hundred meters, then the gas pipeline will be. able 
a to take advantage of the massive amount of rather 
a detailed data that the, oil pipeline has generated. 
a Where they diverge, then there 
att will have to be additional studies, and there will have | 
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Weedon & Parker | 
Cross-Exam by Marshall 


2 to be additional: work done, probably AUS Gein ,Eront sof 

Z the lead bulldozer as it were. But this is true of 
? every route and my point, furthermore, is that the area | 
? traversed by the proposed trans-Alaska route is ae | 
: general terms far better known than the so-called 
: interior route, for example, that is the Fort Yukon 
7 route and so on, and many other parts of wild Alaska. 
Hence the base from which the soils and hydrological 





scientists will start is a much higher base of knowledge 

in that area. | 
Q Well sir, where the oil 

route and proposed gas route would diverge by more than 


a few hundred meters, would you agree with the 





statement in the praft Fnvironmental Impact Statement | 


about the need for further work? 


WITNESS PARKER: Mr. Commis- 





Sioner, perhaps I should answer that. Yes, we will 

have available soil logs from some 400 miles of open 
which 

ditch/will be the greatest amount of sub-surface soil 


information that has ever been obtained in the Arctic 


at that tinfe. We expect to be able to ext¥apolate 





laterally from that information to some degree, except 
in those areas where you have sporadic ice lenses, 

in which case you never know whete you're going to 
encounter such a lens unt#l you do come upon it. We 


will also have the soil data from some 74,000 borings 





for the vertical support members of the above-ground 
section, which is also a vast amount of soil data for 
the other 400 miles. Yes, we do plan to be able to 


extrapolate a great deal laterally from the pipeline, an 
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Weedon & Parker 
Cross-Exam by Marshall 


: we have that pannel operation under way at present. | 
‘ : WITNESS WEEDON: I would like 

¢ to point out that my testimony mentions both soils 

: and river hydrology, and I think it's at least common 

5 


sense to me, not as a hydrologist but as a natural 





scientist, that, stream gauges and other devices for 


measuring stream flow along the areas crossed by the 





trans-Alaska Oil Pipeline are, at the same time, giving 
data aathe seasonal flux of flows of volume in those 
streams that will apply as well a mile upstream or 
a mile downstream, or whatever modest distance you 
wish to state, that the gas pipeline will traverse 
those same streams. So I. think that the river hydro- 


logical data that is being generated at specific 


crossings of the oil pipeline will be very useful. 





Q To return to Commissioner | 


Parker's comments, do I understand correctly, 


| 

; | 

Commissioner, that this is data that will be available | 

and will erble you to conduct an analysis, but that 

to this point, at least, you have not been able to conduc 

such an analysis as to the suitability of the terrain 

to be traversed by a gas pipeline through this area? 
WITNESS PARKER: Mr. Commis- 

sioner, that is not our particular job at this time. 

It is the Gas Arctic who has made the proposal for 

a buried gas refrigerated pipeline. We reserve the 

right to make further judgments as to the suitability 

of a refrigerated buried pipeline through any soil 

conditions. We say that we have more soil information 


in this particular corridor than we have in any other 
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Weedon & Parker 
CrossExam by Marshall 


extended Cr areportactoa corridor in Alaska. As I 
just pointed out, when the pipeline is finished we 
will have more sub-surface soil data probably than for 
any place in the Arctic and sub-Arctic regions, mainly 
because it will be the only time that there has been 
this much soil surface activity. Almost all Soviet 
pipelines until now have been above-ground. What 
data we have, they have accumulated has not been 
Bente to us. So we feel that we are operating 
from a position of strong strength of knowledge in 
CNHs particular corridor. 

Q Dr. Weedon, on page 
7513 of your evidence you speak at line 9 about 
cumulative effects, and I take it that would be 
cumultive effects of both a gas and an oil pipeline 


were they build in the same corridor? 
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AL GMertReROnT NG Lhe: pybper, Wuadaen 11156 
Cross-exam by Marshall 
1 An A Yes. 
2 Q We may have gone into this 
3 in the session in Whitehorse, but do I understand 
4 correctly that the State has not done a study of 
5 what the cumulative effect would be of having two 
6 such facilities within a common corridor? | 
" WITNESS PARKER: 
8 A Commissioner. Mr. Marshall, 
9 we have conducted some studies which is based ane 
10 on the data which Gas Arctic has furnished so far 
Dil and we have not completed those studies. The relation- 
124 ship between the hot oil pipeline and a refrigerated 
13 pipeline as to how far apart they would be, we are 
14 probably no farther meee than making that determination 
15 than is anyone else at this particular point in 
16 history. However, we are sure that that distance 
17 is not going to be far enough to severely impact the | 
18 concept that the two pipelines can generally parallel 
19 each other. I think we are talking in terms of 


20 whether they need to be fifty feet, 100 feet or 150 
21 feet apart in order that the heat regime of one will 
22 not impact upon the refrigeration reqime of the 


23 other, but nobody has furnished us data in this 


24\|- regard and we are just beginning to acauire that type 
25 of information ourselves. 

ze Q If I understand correctly 
27 the State doesn't have enough information at this 

28 point to enable it to determine how close the two 

29 facilities could be together, but you are in the 

30 process of acquiring that sort of information? 
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BURNABY 2, B.C. _Parker, Weedon Pi,s? 


Cross-Exam by Marshall 


~ A Yes, I would also point 
out that the State does not have enough information 
on the prime route to make any judgment as to the 
suitability of the proposal across State lands 
on the Gas Arctic Prime Route. 

Q Sir, with respect 

to the Fairbanks corridor, would it follow that if 
you don't have enough information yet to determine 
how close together a gas and an oil line should be, 
that you don't have any environmental assessment as 
to what the cumulative effect of two such facilities 
would be? 


WITNESS WEEDON: 


A It is the state's position 


that the two lines’ shall be as close as they possibly 
can. We do not know how close that is, whether it is 
a matter of totally adjacent rights-of-way, whether 
it will make a difference in some areas of fifty 
feet or a quarter of a mile or a mile . We are, and 
I think, Mr. Marshall, the lines following the one 
you stated, you will see that the State of Alaska 
has made its best judgment on the basis of the 
degree of certainty that we can enjoy at the present 
time, both about all of the alternatives posed to us. 
As we become more fixed 
with respect to the exact position of any of the 
alternatives, then we can go from that present level 
of general judgment to a more specific judgment, and 
as I want to indicate, our thrust will be to work 


with the successful applicant in getting the precise 
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Parker, Weedon 11158 
Cross-Exam by Marshall 





alignment that is most beneficial to the State 
at large, and if this is the TransAlaska line, that 
positioning, I am quite confident will be testy close 
to the TransAlaska oil pipeline. 

@) Well, Dr. Weedon and 
Commissioner Parker, 1 am led' into this because of the 
inclusion in the Pipeline Guidelines of a reference 


to a -- of a corridor and there has been some dis- 





cussion before the Inquiry about what is meant by a 

corridor and whether a corridor concept is valid or 

not valid aa we have had a bit of evidence on that, 
and we expect that we will probably have quite a bit 
more, . the issue that seems to be under debate is 

whether or not it makes environmental good sense 


to group communications and transportation facilities 





very closely together or whether it makes better 
environmental sense to separate them widely, that 
is what leads me into this line of questioning. 

Now, I take it from your 
comments that the State of Alaska considers it is 
best to group them closely, as close as possible, 
is that fair to say? 


A Certainly =- | 


fe) == with a das and an 
OL Line? 
A Certainly in this | 
particular case, yes. It is the same point of | 
| 


origin and the same prospective point of departure 
within forty miles. 


QO Yes, now what I am interes! 
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BURNABY 2, B.C. Parker, Weedon 


Cross-exam by Marshall 


in is whether or not in reaching that conclusion the 
State had any specific studies done as to what the 
cumulative environmental impact might be of having 
two facilities quite close together. 

In other words, what is the 
opinion based upon? 

A Well, as I said, the 
opinion is based on the best judgment we can 
render on the basis of the information available, 
and since we cannot, you know, it is essentially, 
Mr. Marshall, you are searching for whether the 
impossible has been done, and no, it has not been 
done. 


QO Perhaps our session 


dealing with eorridor concepts 1S going to be quite brief, 


sir, I have been told it is the impossible. 

WITNESS PARKER: | 

A Mr. Marshall, the 
State's position is simply that there will be less 
impact upon wildlife resources in the several 
provinces that are crossed by the TransAlaska line 
at this time,less impact upon fisheries and so forth, 
by Bane the two pipelines together than by 
. separating them, We have no reason to helieve that 
this concept is not correct, especially, if, as you 
say, the gas pipeline can be buried throughout 
its entire route. . 

A good deal of the debate 
about the oil pipeline a its relationship to 


game species was occasioned by the necessity to huild 
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Mis as oh bole ia, Parker, Weedon 1160 
Cross-exam by Merchant 
above ground. Steps have been taken along the 
pipeline corridor to ensure that migrations will 
proceed as uninhibited as possible as we have 
testified. 
Getting back to the testimony 
on corridors, if you care to rehash that again, 
it is probable that the point was not made stronaly 
enough, that it is not the simple presence of the 
Facility in the corridor thatYbringsiiabout your 
cumulative effect, but it is the traffic along 
that corridor that creates the eventual cumulative 
effect. In other words, when you speak of the 
relationship of roads to caribou or reindeer, it is 
not just the road as an object, but the treat fie 
which the road brings that is a Part of the cumulative 
effect, and it is our determiniation thus far, 
that the cumulative effect of a gas pipeline will 
not bring sufficient other intrusions into this 
particular corridor to have any further effect 
than is occasioned by the oil pipeline except for 
stringingout the period when people will be in 
that particular part of the country is our best 


judgment on it. 
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Weedon & Parker 
Cross-Exam by Marshall 


Q I guess what I 1S back 
Ahan 3 


to is this, is it really just a judgment call that the 


cumulative effect would be within acceptable limits, 
as opposed to having been based on a series of 
scientific studies or experiments? 
_ WITNESS WERROWRat's a fair 
statement. 
Q At. page. 7513. at line 
18 you said -- you deal with the construction of 


new facilities and duplication of facilities and you 


say: 
i. sUtiwLld. allow the construction of,” 
excuse me -- 
A "the conservation 
of scarce resources"? 
Q 


"..ewill allow the conservation of scarce 


resources, since construction of new facili- 
ties will be minimized." 
I was wondering specifically what facilities you 
thought would not need duplication if both an oil and 
gas line were built close together? 
A Mr. Parker? 
WITNESS PARKER: Primarily 
the access road, the camps, Or at least, the campsites 


which would be utilized for construction, hopefully 


there could be some duplication of facilities reyarding 
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BURNABY 2, B.C. | 


Weedon & Parker | 
Cross-Exam by Marshall 


pump stations so that the pump stations would be St6tbed 
as closely as possible in order that those state | 
services that were necessary could be grouped, and | 
the general range of public services which the state 
must furnish, simply because industry is there, would 


also be located in one geographical area. 


Q You did give us some 





description of some of the facilities. I think it 


, 


was a thin work pad that you described, and I was 





wondering whether or not you were generally satisfied 
that the facilities that are being built are being 
built to sufficiently high standards to enable their 
continued use throughout the oil pipeline construction, 
and then still leave them serviceable for other needs 
thereafter? 

A That would be a neter of 
time. If the work pad is allowed to sit for several | 
years without maintenance, why it wuld require some | 
repair. A thin work pad is expected to degenerate 
Over a period of time, and has been constructed to 
do so. We did not feel that we could utilize 
scarce gravel resources requiring higher standards 


until a decision has been made on which route will be 





followed. 
Q Just dealing with gravel 
for a moment, I understand that there is already a 


serious gravel shortage in some areas where the Alyeska 


line is under construction. 
A There is a serious grave] 


shortage throughout the Alaskan Arctic and sub-Arctic. | 
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ALLWEST REPORTING L.-TD. 
BURNABY 2, B.C. 


Weedon & Parker 

Cross-Exam by Marshall 
The gravel Pa Pee north of the Brooks Range along 
the Alyeska route are probably the greatest gravel 
resources still in the Alaskan Arctic. So there is 
no particular shortage of gravel north of the Brooks. 
It is in the areas south of the Brooks that you begin 
to run into more problems. However, there is sufficient | 


gravel to accomplish the task, and it's a matter of 





how far you have to go to get it, and how much more 


4 


country that you wish to "disturb in obtaining it. 


We know how to utilize the 





rivers along the present route, which is a big plus. 
We have mining plans already established for those 
rivers, and we -- the same problem is going to occur 
on any route, gravel will always be a problem no matter 
what route you take. 

Q Gravel is being taken, 
in some cases, from the river valleys, is it, gravel 
bars in the rivers? 

A Yes, that's the most 
common source of gravel in the interior and in Arctic 


Alaska. 





Q in your judgment, sir, 
have satisfactory techniques for the extraction of 


the gravel been worked out? 


A hes. 
Q Perhaps you could just -- 
A If you're referring to 





the gravel in the river bars. 
@) ‘Yes. Perhaps you could 


just describe how those -- what those techniques are 
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BURNABY 2, B.C. 


Weedon & Parker 
Cross-Exam by Marshall 


and how they're being employed. 

A The general technique 
is to dyke off the area where gravel is being extrac- 
ted and after the gravel extraction is completed, to 
smooth the, area. out and then, at: that, perzod*of high 
water, when there will be the least impact to fish 
resource, to break the dykes and allow the river to 


re-establish its natural regime. 


s 


Q So that any silt emptied 
into the river at a time when it has a naturally high 
silt content, is that -- 

A No, it's’ not based on 
silt content, it's based on that period when the 


fish will be absent. 


11164) 


| 
| 
| 
| 





| 
| 
| 


Q IT see. —Sizn,.0I was wonder-— 


ing whether or- not os agreed with the assessment in 
the Draft Environmental Impact Statement pertaining 
to gravel at page 856 and 7 of the same volume I 
referred to earlier. The statement is made: . 
"The gravel requirement for construction of 
the oil pipeline will very likely carry the 
total gravel commitment beyond reasonable 
and -acceptable limits in some areas. The 
gravel requirement for this alternative would 
| further stress the stream systems supplying 
the gravel. The ability of the stream flood 
plains to supply this gravel without sustaining 
serious irreparable damage is probablyfne of 
the cool environmental issues affecting any 


decision to select this alternative to the 
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ALLWEST REPORTING L.TD. EL NGS 
BURNABY 2, B.C. 


Weedon & Parker 
Cross-Exam by Marshall 


proposal econ, ‘ 
There they're dealing with the proposed action, they're | 
speaking about this gas pipeline. 
The word in the document is 
"C-O-O-L", sir, I don'tknow what that means. 
I was wondering whether 
you're subject to some confusion over the use of the | 


term "cool", whether you agreed with the assessment 
s 





contained in this Draft Environmental impact se abements 
A Oh, I don't expect 

to accept any responsibility for editing Interior's 

documents. I don't know aiatatee put that word in 

there for. The problem within the streams is manageabld 

for the streams that will be most severely impacted. | 

The Sagavanirktak,the Atigun, the Koyukak and it's 


{ 
| 
| 
| 


Dietrick middle. and south forks. and the T nana River. | 


the Delta River, the Low River, these will be the 
streams where we primarily will be seeking large 
sources of gravel. We will be dependent upon upland 
sites for the rest of the gravel sources. Hopefully 
the gravel needs will not be large enough that we would 
have to open up new sites, but will utilize the exist- 
ing ones. 

Q Do I take it that your 
preference is for gravel withdrawl from the river 
sites rather than the upland sites? 


A Yes. 





QO Why tisethat, osir? 


A That has been the state 
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BURNABY 2, B.C. 


Weedon & Parker 
Cross-Exam by Marshall 


position for the past 18 months. It's based on the 
evaluation of some 800 material sites along the Alaska 


Pipeline,that I was responsible for evaluating, and 





it was the best judgment of my staff and myself that | 

the stream sites impacted less upon the environmen t 

than the upland sites. | 
MR. MARSHALL: Mr. See eee ae) 


you may recall that when the evidence of the panel was | 
being led by Mr. Anthony, he had Dr. Weedon give his | 
evidence and then he broke for Commissioner Parker's 
evidence, then he had Dr. Weedon return to read in the 
statement that the State of Alaska had filed with the 
Federal Power Commission - Pathink the, Lastepart | 
of Dr. Weedon's evidence consisted of that, if I'm not | 
mistaken, and I was wondering whether or not that's 

a matter that's really being furnished to the Inquiry 
for informational purposes, or whether it's intended 
that it be evidence that we should be cross-examining 


on? Perhaps Mr. Anthony can assist on this point. 


MR. ANTHONY: I think I'm not 


exactly sure what the thrust of the distinction is. 

We asked as a courtesy to this Inquiry we, as a matter, 
have on record the position of the State of Alaska for 
information. I wuld think that most of the detailed 
questioning about that route and about that proposal 

is best argued before the Federal Power Commission 


because that's where the evaluation is to take place. 


I thought that the statement 


was in general terms enough to describe the general 





environmental considerations that made the state come 
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Weedon & Parker 
Cross-Exam by Marshall 


to that position, :and I think that's really the source 
of the questioning that we've been following for the 


last little while, and if he wishes to proceed on that 


into the El Paso versus Arctic Gas proposal, I think 


| that would be inappropriate at this Inquiry. 

















basis, it's fine. I think that if he wishes to proceed 
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ALLWEST REPORTING LD. 11168 
sgh h ce SE Parker, Weedon 

Cross-Exam by Marshall 

MR. MARSHALL: Well, sir, 
the difficulty, I suppose, that has presented us 
is that we have given consideration to a Fairbanks 
alternative corridor and that is in evidence and much 
of the El Paso - Arctic Gas debate is in some sense 
relevant because of that. Really, I am quite 
prepared to leave the rest of Dr. Weedon's evidence 
Simply on the basis that he has simply stated what 
the state's position is and we need ‘not cross- 
examine on it. It is not evidence of the facts 
of the matters that Dr. Weedon has spoken to in that 
statement. In other words, he is just outlining 
what the state's position in and we can simply 
leave it at that. | 

MR. SCOTT: Well, surely , 
Mr .Commissioner, that is a little dangerous, if 
what Dr. Weedon Said expresses his own opinion, or 
incorporates his own opinion, or represents his 
own opinion, it should be cross-examined upon, 
because it may be utilized as his own opinion. If on 
the other hand he was reading something about which 
he has no views or about which he doesn't agree, well 
then obviously we don't have to pursue it, but if 
it represents his own opinion, it is evidence before 
the Inquiry and should be examined upon. 

MR. ANTHONY: Mr. Commies tone 
One further raitmnee! if i-may. I anticipated that 
that evidence along with the rest of Dr. Weedon's 
evidence could be discussed at this Inquiry in the 


context of comparing alternate routes and to that 
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extent I think that-anything that Dr. Weedon or | 
Commissioner Parker said should he cross-examined, 

so that when we are comparing one route to another 
I think that it is appropriate and should be pursued 
as far as Mr. Marshall wishes to pursue it. The | 
question that I think would be inappropriate if we | 
got into an argument over the El Paso proposal | 
specifically as compared to thw Artic Gas propos al 
I think that would be inappropriate. But if 

Mr. Marshall has any questions about the Fairbanks 
alternative route, then that, certainly, is 


before this Inquiry and Dr. Weedon should be questioned 





on it if Mr. Marshall has any further questions. 
THE COMMISSIONER. Well, I 
think that if you have got any questions then you 
should go ahead and ask them, Mr. Marshall. | 
MR. MARSHALL: Fine, sir. 
Q Dr. Weedon, turning to 
page 7545 in the transcript -- it appears at 7445 -- 


A Excuse me, Mr. Marshall, 





I dont) have, that.--, 7.5452 
Q “Yes. 
A I just don't have that 


an wGruonte ofmes. 1 Nes. 





Q On the fourth line, and 
I take it this is in reference to the proposed line 
alona the North Slope of Alaska Arctic Gas. Quote: 


"This 200 miles has not been touched up to 


1 


now. "! Endguote 


I «gather, sin, from our discussion the other 
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day that this is perhaps an overstatement in that 
there have been a number of activities that have 
taken place along this area over the last hundred 
years. The whaling activities, for example, the 
DEW line activities, the hunting activities that 
we discussed yesterday. 

A That is correct, the 
hunting activities have left essentially no mark 
as far aS can be determined. The DEW line and 
the other permanent improvements, the settlement of 
Kaktovik are all along the immediate coast. 

Q One of my advisors 
said surely the hunter's bullet is the ultimate 
impact to the caribou. in that sense, surely it leaves 
a mark, don't you agree? 

A If you want to focus 
on the individual, certainly. 

Q Now, sir, further down 
in line 10 and 11 you say: 

"It is further felt that such an instrusion 
would run counter to established Congressional 
policy as expressed in the Alaskan Native 
Claims Settlement Act." 
The law of the United States, at the moment, and until 
such time that it is changed, if it is changed, would 
allow such a development, would it not? 
| | A The specific law as it 
relates to the Arctic Wwldlife Range would allow a 
Secretary to take this action, that is correct, 


however, the statement still as it stands is still true 
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that in the Alaskan Native Claims Settlement Act, 
Congress established as one of its goals and policies 
that a very large area of federal land within 
Alaska should be studied for inclusion as parks, 
refuges, wild and scenic rivers and so forth. 
Q Sir, at the bottom 

of the page you say in the last two lines, 

",...such as damage to amintrusion upon | 


wildlife habitats will be only incremental 


to the effects already caused by the 





Alaska oil pipeline." 
Ithink we probably dealt with this, but that represents 
a judgment call and it is not based on scientific 
studies as to what the incremental effects will 
be. 
A You are trying very 


hard to make me degrade this to just a judgment 





call, and it is just a judqment and it is based upon | 
the best of the evidence that is available sei. deel 
Mp tO this point. AlT I cannot say, in all “honesty, 

is that on a mile by mile basis we have quantitatively 


tallied the prospective changes to the environment 





of the TransAlaska oil pipeline and added to those 
in a quantitative sense, the prospective changes 
from the gas pipeline and then seen what that total 
is. We have not done that. 

O Well, you say at page 


P20 binesoLetOnto, just, that, dont “your “You 





say: 


"The aggregate effect of the oil and gas 
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4 pipelines is less than would be the | 

2 case for a Trans-Canada gas pipeline and a 

3 Trans-Alaska oil pipeline." 

4 Ave Webs 

5 (@) Fow have you arrived 

6 at that judgment then? 

7 A By weighing in the 

8 best way we can what is obvious to us. 

9 WITNESS PARKER: 

10 A Mr. Marshall, for 

11 some 25 years we have had a Wildlife Management 

12 Institute at the University of Alaska and this 

13 in combination with the Alaskan Department of Fish 

14 and Game which has. existed since statehood, | 
15 and research is continued forward from its predecessor, 
16 federal agency, forms the core of the information that 
1? Dr. Weedon is referring to. | 
18 | Dr. Weedon, of course, is @ 

19 professor at the Widdlife Managment ae seeps pee 
20 and I have been associated with that since its 

a inception, in one way or another, and we have been 

ee reviewing studies from all over the world on the 

23 intrusion of roads, railroads, and other forms of 
24 human intrusion into wildlife habitat. I guess that 
22 is what we are bringing to this judgmental factor, is 

26 simply as best we can the compendium of a quarter of | 
27 a century of ew on the part of several dozen | 
28 individuals. I think that that is probably all | 
Ee that anyone can bring ne i< dathethisy timei. | 
30 


Certainly along the pipeline. | 
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corridor we have encountered a wide range of wildlife 

problems, as I pointed out in my earlier testimony, 

and these range all the way from friendly wolves and 

friendly bears, primarily, the main problem has been 

the taming of the animals by the construction crews. 
Wether itioies bettemstoehaves tamer <.-.7: 

species -- I realize that there is a dichotomy in 


that statement, but I will stick with it, wether it 





is battef to have tamer feral species along one | 


corridor than to have less tame feral species along 





two, has got to be a judgmental factor because I don't 
think that you are going to be able to come up with the 
kind of telemetering devices that are going to give 
you the kind of aay SHeLese information that you 
are after. | | 
@) Well, Dr. ieeden and | 
Commissioner Parker, I respect your judgment ahout 
these matters. The difficulty I am faced with is 


this, that my advisors do not share the judgements, 





Memsclentitic people anvolved ian appraising these 
things for Ayctic Gas have conducted a number of studies 
and their results seem to be in divergence Wiheene 
opinions that have been expressed. 

Now, they want to test your 
opinions by reference to the materials that youpre 
relying upon in support of the opinions that are 
stated. Now, I eneerate that collectively you have 


the benefit of research that has been done over 


1 





a number of years in Alaska. What my advisors would 


like to have an opportunity to do is to be directied to 
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what that research is, specifically as it pertains 

to the anticipated effects of a gas pipeline, they would| 


| 
oy 
}] like to be able to examine that information, those 
studies and those reports and see what the basis 





of your opinion has been. 
khet th ae Can you be more specific then | 
in pointing me towards the information that you | 
are relying on in the support of these statements. | 
Just tell me it is 25 years of cumulative work in | 
Alaska is of some help, but can you be more specific 
than that? 
MR. ANTHONY: Mr. Commissioner, 


perhaps -- I. think that the witnesses have attempted 





to be as helpful as they can, They have indicated | 
the impossible and ultimate study has not been done, | 
that they have as a result of years of experience and | 
on the, basis of their knowledge come to certain | 
conclusions, . _ I-think == ney ae on their experience 
as Dr. Banfield has explained, as far as he knows 

there hasn't been an ultimate study and he has . 

given his view and I think that probably in the 

2| corridor phase will have a number of people coming 

| forward witha diveraence of views. — I think all my 


4] + friend has pointed out is that the ultimate study 


| 


— 


i *havepperer ss tre: questions has not been done and 
| 1 , is all th it : 
Z think that is al. that our witnesses can say. 
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MR. MARSHALL: Well, they've 


been much more specific than that, I think, sir, in 


Many areas. 

MR. ANTHONY: Perhaps my friend 
can pursue that on page 7546 , they stated "that to the 
extent that the sharing of facilities is possible, the | 
aggregate effect of the two lines will be yb, Now, 
if my friend wishes to challenge that specific at sie 
that sharing of facilities does not necessarily do that ,| 
they're talking here about airports and roads, then he 


may ask that specific question; but I think the 





general comment of whether or not the synergistic 
study has been done on a quantitative analysis has 
already been answered, and there hasn't been. 

MR. MARSHALL: I haven't 
asked him about that, I don't think, sir. I just want 
to know . these statements, some of them more specific 
than others, what it is they're based upon. Now perhaps 
in the case of the witnesses the only answer I'm going 
to get is Hae chat just represents their judgment based 
on all theif experience and professional training. 
That simply represents it, there's nothing specific 
they can direct me to. If that's the case, then that's 
fine. If it's something in the Department of the 
Interior praft Environmental [ mpact Statement that they 
are using as a basis of their opinion, I want to know. 
If it's some other specific document, I want to know 


as well. I think I'm entitled to get that sort of 


information. 
MR. SCOTT: Aren't we being 
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neal 
over~lawyered on all sides this morning? Surely 
the sole Lon is to allow Mr. Marshall to ask the 
question. The panel will answer it if they can. I'm 
sure they'll say honestly they can't if they caft. 
That's about as far as we can go. 

MR. HOLLINGWORTH: My observa- 
tion, sir, are not these witnesses like all witnesses 
called upon to deliver a list of documents upon which 
they're relying in giving their evidence? That would 
Bers Marshall's answer. 

THE COMMISSIONER: Well, Mr. 
Marshall, why don't you just carry on because this 
argument isn't getting us anywhere. 

MR. MARSHALL: Well, sir, I 
think there are a couple more counsel who haven't 
had an opportunity to get their name on the record 
yet today. Maybe they would want to say something. 
Till carry on. 

a Turning to page 7547 
near the middle of the page, line 17 to 19, the 
following eee erent is made: 

"Particularly important is the lesser damage 
a Trans-Akaska Pipeline would cause to 
: the fishery resources of the north." 
I was wondering, Dr. Weedon, if you could provide me 
with the documentation that is relied upon in support 
of that statement? 
WITNESS. WEEDON: .Yes, I can. 
Q I gathered from your 


comment the other day that you hadn't examined those 
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volumes of the Biological Report series that pertained 
to the fisheries in Alaska, is that right? 


A As I told you yesterday, 


I have looked at those volumes. I'm aware generally of 
what they cover, but I certainly haven't memorized all 
of their contents or references. 

Q On page 7549 near the 
bottom you say, beginning at line 24: 


"we do know, however, that the first major | 





disturbance of wilderness character is by far 
the most important." 
I suppose that you'd agree with me that it's really a 
function of what the disturbance is and the magnitude 
of that disturbance. 
A Yes, and I spoke of 
a major disturbance, which of course is a very general 
word; but I was speaking of major disturbances. 
Q Commissioner Parker, 


you mentioned when you were testifying in Whitehorse 





that work was going to be undertaken by the state 
studying the area from Valdez to Gravena, and I think 
you were just about to embark on that, and I was 
just wondering whether or not you had carried out the 
work. 

WITNESS PARKER: Yes, Mr. 
Marshall, we did a preliminary reconnaissance on that 
route, but very preliminary, and we have not had the : 
resources to follow up,yet in detail;the State Pipeline 
Office, however, is continuing with the -- as much 


survey as it can do in the office and accomplish its 














pre 


| -— 
e peat i) aighbe 
agli) 
















| deena oly Bae a? 
' = i iy 
$3 She . 3a fa) : > Bs dor avEW J 
i oh yal £4 —s p Bstool von 


« Pied Mteves yertt sane 
+. % a - tien? ic -| 

i To 

Tbe a {Ue yoy ue ek > Sl | 


met .word of wet * 


(WY. oe Ths buoy Sea sHoqque zg fe” 
‘sudei sit secte to. MelFone : 


sonéceeteib. tate Bo - | 


JW \ @aaecer fart tohsm s 


_—o 
aqe eav I gud sb160 


niiw bene | 7aGer voy 
mito now ow dads 7 
>able in? Beve sett eaiehtte | 
mr '6 ee eae a 


(Oo ote wrlxreboow he a | 


» . 7 = 


a 





ALLWEST REPORTING L-TD. 


i 


(oe) 


Me) 


10 


Lae 


BURNABY 2, B.C. 





Weedon & Parker 
Cross-Exam by Marshall 
Cross-Exam by Veale 


179179"! 


| 


other tasks, and I'm afraid that a further on-the-ground 


studies are going to have to wait until spring now, 
because of the snow in the high passes. 

MR. MARSHALL: Those are all 
my questions, sir. 

MR. SCOTT: Mr. Veale perhaps 
might be next, Mr. Commissioner, and we'll revert to 
our usual order. 

CROSS-EXAMINATION BY MR. VEALE: 

O - Mr. Weedon, there's been 
a great deal of discussion in your evidence about 
worst case statistics, and I would just wish to 
clarify, if I understand "worst case" in the sense 
that you mean it in yur evidence. I've been advised 
that there are two types of models statistical models 
and méchanical models, and that in cases where the 
descriptive statistical analysis does not exist, a 
mechanical model is used, and on that basis you've 
arrived at the worst case situation that seems to be 
presented at various instances in your evidence. Is 
that cavnescs Is ‘ my understanding correct? 

WITNESS WEEDON: I wish you 
would re-state the question, describe the difference 
between your statistical model and mechanical model. 

Q Well, you're trying to 


predict the outcome of placing a gas pipeline on the 


North Slope, md I gather you've taken the position that 


all the evidence is not in for various disruptive 


factors, and instead of taking all the hard scientific 
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data when you talked about worst case situations, and 
you in fact do not have all the hard scientific data, 
therefore you use a mechanical model to arrive at 
what you describe as a worst case. 

A Well, I think to putit 
into a specific instant, I believe that I used that 
phrase with reference to potential losses of waterfowl 
in the in-shore areas of the Arctic Coast, and there 


the estimate was based on an assessment of the 


-- of a possible spill of a toxic substance of major 


size, and that coming at a time when the maximum number 


of birds in the normal migration season were present 
in the environment in which that oil or other toxic 
substance was spilled; and so you're talking basically 
about a set of probabilities, That is how you 
build the worst case. Obviously you would have to 
touch ‘the careful line between what is possible and 
where you can calculate probabilities, and what then 


spills over into the remote possibility or impossible. 


Q So you're using it as 
a predictive tool? 
a A That's correct. 
Q And it's not necessarily 


any less valid than a statistical model; it just doesn' 
have all the, necessarily same input. 

A As you say, we are forced 
in the north constantly to go beyond experience. We 
do not have any experience on which we can base a 


judgment that spils of a certain substance weVEToOceur, 
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with certain fre qtlenays simply because we haven't been 
using substances that long, pumping crude oil to the 
surface that long and so on. 

Q Commissioner Parker, 
I was wondering if, in your evidence you indicated that 
roads and pipelines do not necessarily follow the 


same alignment, and I was wondering if there are 


any indications you could give us that the gas pipeline 


’ 


in the case of the part in which it follows the 
Alyeska line and down the Fairbanks corridor and the 
Alaska Highway, would the pipeline in fact be able 
to follow the general alignment of the highway? 

_WITNESS PARKER: The Alaska 
Highway from Fairbanks to Dawson Creek? 

Q Correct, as well from 
Prudhoe Bay. 

A Oh, very well. Well the 
Alaska Highway in our context ends at Fairbanks and 
from Fairbanks north we haven't given it a formal name 
so we refer to it as the Fairbanks-Prudhoe Highway. 
But yes, there is no reason, no engineering reason why 
the gas line cannot generally follow the road. ‘The 
reasons where it might diverge would be based upon the 
economy of the line being able to diverge from the 
road, due to not having to maintain a road grade, and 
therefore being able to short cut across certain 
sections as the oil pipeline does, and also in a case 
or buried pipeline, you are always seeking for aw 


Stable soils and thaw stable soils give you your 
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highest degree of environmental safety, at least in 
our present concept of pipelines they do. Therefore 


you we always going to seek within a certain route 


alignment for that, 
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= So based upon those 
parameters there is, as I said before, no engineering 
reason why a gas pipeline cannot follow the general 
alignment of the highway. 

Q In your experience with 
the construction of the Alyeska Pipeline, Mr. 
Parker, is there any indication of an advantage 
of transportation by the highway system as opposed 
to transportation by barge,and I understand nh 
both those alternatives have been available ~ 
respect to the Alyeska line. 

A They weren't available 
for the Alyeska line until October of last year when 
the road was linked up between Fairbanks and Prudhoe 
Bay and have not been fully available since then 
because it was ‘still necessary to ferry the Yukon. 
Now, the vukon bridge is open for Alyeska only traffic 

and you can take trucks from Tidewater in the Gulf 
of Alaska from the ice free parts to Prudhoe Bay 
without any impediment other than normal road 
maintenance. This gives you a very critical time 
advantage. Barges of course can only navigate in the 
Arctic, in the western Arctic from Barrow eastward 
to Demarkation Point, generally in the time period 
from August lst at the earliest through October 30th, 
and that is your extreme limitsof three months. 
Normally, that period will be compressed to a six 
weeks period depending ,on thevagaries of ice and 
wind. 


Well, you can normally expect 
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to get your supplies in, this year was an exception in 
that it was very difficult to get barges east of 
Barrow, but it has been the normal experience in 
the past thatyou could expect to make utrryoence 
you were prepared to wait for the ice to clear. 
There are expenses of course in this in that af 
the barges have to wait at Barrow for a considerable 
period, why you start to lose your economies of 
barge transport, evaporate with each day, you must 
wait and pay crewtime. 

The road normally can be 
kept open year round and you can roll freight from an 
ice free port to Prudhoe Bay year round mf vou are 


willing to make maintenance costs for snow clearance. 


0 Did you have any information 


with respect to the comparative costs between barge 
transport and highway transport? 

A I have no current tariffs 
that I could furnish you on that. Anyone interested 
in coming up with that information could obtain it 
easily simply by researching the current tariffs. 

OQ In ‘your experience, are 
there other pasitive advantages associated with an 
established highway system in the construction and 
maintenance of a pipeline 

A Yeg,the advantages are 
the reliability and the frequency of access for 
supplies and equipment. It simply makes itemuch 
easier to mobilize and keep to a tight construction 


schedule. We, as I said before in previous testimony, 
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examined the alternatives early on in the game, and 
when I say "we" I mean not only the state, but the | 
state and the federal government and Alyeska together, 
examined those alternatives and one alternative was 


to utilize the work pad as a haul road, fetis 





our best judgment now that this would not have 
worked very well. It would have been very difficult | 
to construct the pipeline and keep the construction 
spreads out on the work pad and at the same time 

use it for a haul road and roll 200 trucks a day 
through the construction spreads, it would have 
probably been an almost impossible logistic feat. 


} 


O In speaking of the proposed 





Fairbanks Corridor, is the gravel availability anc 
water availability sufficient on that route, to the : 
best of your knowledge, to avoid some of the problems 


that you have indicated on the prime route and interior 


route? 

A The water availability -- 
which province do you want to address -- north of the 
Brooks Range- the Koyukak Vallev, The Tanana 


Valley, or which? You have varying degrees in 
each area, it is very difficult to generalize, but 
I will take a try at it. The water and gravel 


availability are agood or better on that route than 





on any other route. The major source of water in 
the Arctic Regions of Alaska of course iS at Colville 

River. This is one of the poor rivers, however, as 
a gravel source, so for each route you have to evaluate | 


it on an individual basis and the present route was 
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chosen itf.large part because of gravel and water 
availability and those factors still remain. 

+ 07 Well, it would be fair 
to say tpgn that the fact that you have the highway 


and the oil. line, has not in any way precluded 





a third line because of the lack of gravel, for 
instance? / 

A Noy tt has not. 

QO ' Iwas interested in 
your comments about the possibility of a chilled 

gas pipeline being required to be above the ground. 
Now, perhaps you could relate the experience with the 


| 
‘ | 
Alyeska hot oil line and how -- just if it is conceivable 





that Arctic Gas would be required to put some of 


their iim above the ground in Alaska. 

| A The point I was trying 
to make is thatthe State has not accepted in total | 
the concept that a chilled gas pipeline can be buried 


in all soil conditions. The argument on the het cil 





pipeline is only a partial analogy, as most everyone 
remembers, the original determination was to bury 
by far the greater part of that pipeline, After 


a couple’ of years of debate the stipulations were 


| | 
written by a federal task force headed primarily by ; 
personnel; from the United States Geological Service, | 
that developed _the present concepts we are using | 
as to which soils the hot oil pipeline could not | 
safely be buried in and which it could. The same | 
| 


kind of gpalysis has not been donefrom the state's 


perspective on the chilled gas pipeline. 
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All we are doing is reserving the right to examination 





of this concept in the same thoroughness with which 
the hot oil pipeline was gone into. 


@) Dr. Weedon, you have 


indicated that once road access is given to a certain 


area, it creates a number of service demands and 
maintenance demands. Has there been any expeience 

in Alaska with the so-called "front end" financing or 
impact funding to provide communities and other 
jurisdictions with the funding to meet the high 
maintenance and service costs that are an added 
burden on their revenue source? 

| WITNESS WEEDON: 

A We do have considerable 
experience and as you state, the very general 
phenomenon we face is that there is a surge, an 
upward surge of costs to public agencies at the 
local and ae and federal level initially during 
the upswing end or portion of the major construction 
projects such as the TransAlaska oil pipeline, and 
that these costs fall upon the public, incidentally 
citizens as well as the public agencies, long before 
there are substantial revenues to offset. 

So you do have a period of 
outflow before you have the period.of higher income. 
If you were rich enough to have a large bank balance 
this woulenit worry you. Unfortunately, Alaska 
did not have a large bank balance and what it had 

evaporateé during cae of fairly rapid public 


spending from 1970 through 1974, and thus we were 
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' , | 

faced with an inability to meet all of the added | 
public costs. However, to the extent of our ability 

CV OY ALD 
to do so, we did provide monies to local communities | 
to help them face the burdens of adding to their | 


school systems, maintaining their streets in reasonable 


repair, coping with alt of the public costs in fact 


which are very, very major in terms of increases 





in police forces and research and statistical efforts, 


planning of all sorts. 


Maybe between Walt and I 


we could come up with a rough estimate of the amount | 
expended by the state for that purpose in the last | 


year and a half, two years. 
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a And my recollection, Walt, 


subject to yours, is that the total outlay by the 


State has been about $33 million in specific additional 


funding beyond any normal revenue-sharing by which the 


state passes money through to local communities. But 


above thet normal revenue-sharing, approximately 30 to 


$33 million has been advanced by the government, by 
the State Government, to allow local communities, 
Fairbanks, Anchorage, Glennalien, Copper Centre, and 
Valdez primarily, to cope with the problems of what 
we call pipeline impact. 

Now the local communities, 
in addition, have had to raise their own taxes in 
order to try to cope with this,in part, at their own 
ieocad I- cannot estimate how much incremental tax 
was added for that purpose in those communities. 

I would venture to say that if you added those 

local taxes to the state expenditures, pipeline 
impact expenditures, all you would have is a total of 
what the public was able to and decided to spend on 
that, not ar estimate of the actual cost of increased 
services. I really wouldn't try to estimate what 
those actual costs were. Jhe presumption is, of 
course, that when oil begins to flow out of that 

line and the State begins to get its share of the 
rent from that resource, that there will be a pay- 
back, and we certainly all hope that turns out to be 
the case. 

Myse Parker, can you add 
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a WITNESS PARKER: No, very 
little. We have estimated the impact on the highway 
system of the next five years due to the increase in 
heavy loaded truck traffic, as amounting to some 
$300 million, and we have asked the Congress for 
$70 million, which could be termed front-end money 


for the road system for next year.I merily thraw the 


in to indicate that you are dealing in sizeable 


amounts once you start dealing with projects of this 
magnitude. 

THE COMMISSIONER: What is 
that $300 million, is that the cost to the state in 
maintaining the road system at a level that enables 
highway construction -- pipeline construction to 
proceed? 

A Yes, Commissioner, we 
over the next five-year period estimated that going 
forward with our present program, which is largely 
maintaining and up-grading the present system, would 
cost some 450 million, and as a result of two years 
of Alyeska traffic, and not just the traffic from the 
pipeline company, but the extra txaffic that the 
project generates, we estimate another 300 million 
will be required. In addition to that, for the state 


highway system to maintain itself at its present 


standards and meet the anticipated needs of the system, 


I want to emphasize that this involves no new major 
extensions of the highway ‘system, but just up-grading 
the present system to meet the needs;anc does not 


include any major expenses on the new road to the 
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. Arctives 
2 WITNESS WEEDON: I would like 
3 to add a comment, Mr. Commissioner, if I may here. 
‘ We find-- found in the Alaska experience that insofar 
as the money was available to be appropriated, the 
legislature was not too reluctant to appropriate money 
é for local communities, to pass through to local communi- | 
‘ ties for pipeline impact mitigation. But we found 
? that ber the legislature and the Executive Branch 
ae were unwilling in the early period, 1968, 1969, through 
oa 1973 or 4, and in fact even until now, they were 
= unwilling to recognize the added costs or added demands 
re placed upon the state agencies who were required to do 
= more research, to come up with the basic foundation of 
- knowledge that allowed us to grapple with the questions | 
re of the Alyeska Pipeline. There were more demands for 
ad the enforcement of Fish & Game regulations, for 
i example. More demands for the enforcement of state 
= laws that led to the need for more troopers inthe 
ee north and so on. 
= ‘ People recognized that those 
3 demands were there but it wasn't,politically, a very 
oS satisfactory thing to do to just simply put money in 
= significant amounts into those agencies to allow them 
<4 to do the job that they were being asked to do. So 
the public agencies suffered in over-extending, stretch 
a ing their existing resources very thin. I think 
na as a result since those public agencies had within 
3 them a very large, perhaps the largest cgarre. of 
30 


professionally trained people capable of getting that 
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Weedon & Parker 

Cross-Exam by Veale 
information, yet eee didn't have the budget to use 
those people properly, then all of us suffered. The 
inflow of information was simply not as rapid as it 
should have been because of reluctance to appropriate 
Money to expand the travel and operational costs of 
those departments. 

MR. VEALE: Q Has there ever 
been any consideration in Alaska for making such . 
ea etonal costs prior to construction, and during 
construction, a direct cost to the developer rather 
than financing through public monies and awaiting the 
revenue when oil flows? 

A There was consideration 
at one time of requiring the Trans-Alaska Pipeline 
system, the predecessor of Alyeska, to build the 
road without -- let me check on this, Walt, isn't 
it correct that. they were going to ask the oil 
company to build that road even before the project 
was actually authorized by the Department of the 


Interior, and essentially build it on speculation? 


- 
eo 


WITNESS PARKER: 
yes | 

There was some consideration of that, but the road 
itself was of course built totally with Alyeska funds, 
and will be turned over to the State when Alyeska is 
finished with it. 

I don't think they ever gave 
serious consideration to building a road until they 
had their approval for the pipeline right-of-way. 


WITNESS WEEDON: To that 
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extent certainly ess Alyeska has provided some front 
end money for a resource, the road, whichwill be 
turned over to the public at the end of the pipeline 
construction. 

THE COMMISSIONER: Excuse me. 
What would the extent of Alyeska's contribution to 
the building of the road be? Do you hae a figure, a 
rough figure? 

: WITNESS PARKER: That figure 
has not really been audited yet. The very roughest 
figure I could come up with is probably $250 million. 
That's my figure, it's not Alyeska's. 

Whatever the figure is, it 
is added to the total cost of transporting the oil 
southward and hence reduces the wellhead price of 
Onl, and hence the state shares in that cost since 
the state -- the amount of money the state gets for 
its royalty oil will be less. The taxes are based on 
the span price of the oil, and the higher the 
transportation apna the less the wetlhead price. 

: Oiscout.the. 250 million is 
regarded as a cost like any other by Alyeska, then 
the state revenues decrease. 

A But the state does not 
bear the total cost of that, of that road. 

Q You say that when the 
oil comes on-stream then the revenues will accrue to 
Alaska and you will recoup,in some measure, the public 
costs, 300 million for highways, 33 million by way of 


this impact assistance to cities and towns on the route. 
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I gather also that it was thought that the municipalities 
or the boroughs might recoup some of the increased 
taxation they've had to levy on their citizens to cope 
with pipeline impact. Now all of that is in the cards, 
is it? Is that a real expectation that you will get 


all of that back? 





Witness Weedon: A I haven't seen any 
serious and thorough analysis of this recently, Mr. 
Commissioner, but I'm sure it's still the expectation 


of the people that this will occur over the life of 





that project which might be 30 or 35 or 40 years, or 

Whatever it is. We do know, however, that ee ates 

at least) the’ revenue will not come in at the rate at | 

which we expected: | 

(1) because there has been a decrease in the projected 
Pee oar To alion barrels a day that was pro- 
jected in approximately 1973, to 1.6 million barrels 
a day; 

(2) the cost of constructing the line and hence the 


cost of transportation in total has risen astro- | 


nomically. 
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1 Third, the government itself 

2 has, as bureaucracies tend to do, expanded to meet 

3 or at least partially meet what they saw as demands | 
A placed upon them and so that government spending | 
5 has increased very drastically, All of this means 

6 that, at least in the first years, few years of | 
7 revenue from the pipeline, that there won't be | 
8 any large surplus for paving the streets with gold 
9 or in fact meeting some more realistic needs of | 
x schools and so on. 

Ai THE COMMISSIONER: 

What about the schedule? 
= We understood the pipeline was to be completed in | 
13 1977, spring, and oil would start coming through in | 
14) the fall of '77. Is that still the expectation? | 
ip A Yes, Commissioner, it 
16 Se | 
1? Q Is that on schedule, that 
18 is, does that represent the original schedule after | 
19 approval was granted and all the court cases had 
a been gotten out of the way? | 
2 P WITNESS PARKER: 
ae A Alyeska's last report 
2 was the pipeline itself was on schedule. The only 
at place where they had any particular worries at the 
23 moment was in the Valdez terminal and they expected 
ap to .pick..those, ;up.. 
“a | @) Is there a reason? There 
ae mae be a reason, what is it for the throughput being | 
BF only 1.6 million barrels a day instead ef, 2.mit Vion? 

30 


A That is just .a re-evaluation 
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: of the field and the reservoir and capacity and the 

: rate that it is desired to produce, the number of 

5 development wells that will be in. They just made 

3 a Seopa ecedbistmantet their output. 

3 fe) Well, oil won't 

. come onstream until the fall of '77, so it won't 

: be until '78 that the state will really begin to 

: obtain any revenue from this pipeline. 

: ; WITNESS WEEDON: 

10 A Except that the pipeline 
> as a structure will be taxable by the local communities 
12) at the time that it is laid and in place, but other 
— than those property taxes, you are correct. 

uA May I also answer with 

7 your question, pursuant to your question, that there 
=. are some additional costs that the Alyeska Company 

oy has agreed to pay. Its project has demanded the 

7 full time surveillance of a number of state and 

.% federal people, and it is my understanding that of 

a those people assigned to the TransAlaska oil pipeline, 
zp. for surveillance, their services are being reimbursed 
ee by the Alyeska. I know in one of the state 

2 departments this amounts to nine positions. There 

“A are others in state government as well. Maybe, Walt 
ors you have an idea how many people in total are being 

2A reimbursed that way. 

_ WITNESS PARKER: 

oe , A Well, the budget for 

“ the state pipeline office of thirty odd people is 

30 


about 2 [/2 million and the Highway Department on 
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reimbursible agreements with Alyeska is about a 
million two, I ;think the other departments probably 
come to about 300,000, so generally speaking about 


4 million reimbersible to the state. The federal 


government also is reimbursed by Alyeska for surveillan 


to somewhere around 7 or 8 million dollars. 

WITNESS WEEDON 

A That is per year? 

WITNESS PARKER: 

A That is per year, yes. 
So these were written into the lease agreements, these 
particular’ costs. 

THE COMMISSIONER: Well, 
back to you, Mr. Veale. 

MR. VEALE: Thank you, 
Mr. Commissionér. 

. QO Commissioner Parker, 

perhaps you could give us an example of the increased 
maintenance costs with respect to the tremendous 


use that a highway gets during construction. As I 


understand itt the Dempster Highway is being constructed 


through the Yukon on a similar standard to that of the 
Alyeska haul road, and perhaps you could give us an 
example of the constant beating that a highway takes 
from heavy equipment. 

A Well, we felt that we 
had a very good road north of the Yukon all im tail. 
It was built to the best gravel road standards that we 


‘could at the time, with the caveat that you always 








must use materials available in road construction in the 








HevilA ato © ehe@@cnH 4/ thereto s 


re 
is 
4 
Ped 


,out aol Ttin 


To  WOtY Sa. 20 AF BUS9 - 
a0 : Bamenye: #oFi Rem @ 
i ai oa le mA TevoGL 
‘ 
i; maz 'o 
7 if 

. ) 

nt ee ees 
r cf 
4 aad 
aa) 3a 
imo. 2 Aa 

2 fl St 


er OM fvovair 
em Dows Pee SebytA 
o> Tey @i@gmaks 


rm yreud hoz? 


2G VW 2ov iets bate” Male? a Bed 

VStp feed es ar Shee sew a2 

wah ae Ag j7ty, dont? satire Dives i 
aay &fvek a sted cash eee Stim = 


ere ; 








ole Bs he 


ALLWEST REPORTING L-TD. 
’ BURNABY 2, B.C. 


Parker, Weedon 
Cross-Exam by Veale 


Arctic within reason. If you get into material hauls 


beyond ten miles, while your road building costs go 


out of site, What we found was that when the project 


was underway this summer, the traffic had to keep 
moving even during periods of heavy rain. During 
those periods of heavy rain, why the extensive 

truck traffic in the neighbourhood of 200 trucks per 
day fully loaded, plus the construction equipment and 
light traffic of an unknown magnitude running along 


the road, tended to seriously degrade the road, 


\ 


In effect the constant traffic movement, plus the 


action of the rain washed out all the fines an 





the road surface and generally the surface was canes) 


to more of a cobble road very quickly. Well, this 


is not an unsupportable thing, it just requires a 


great deal of money to be expended on continuing main- 


tenance to keep the road usable and we got into situations 
| 


at time s where we had to maintain during the day 
and put trucks over the road at night to keep 
things moving, but no matter -- I guess the point I 
am trying to make is no matter how good a job you 
do on your initial efforts, you have to look at © 
rather expensive maintenance budgets to keep things 
moving once these projects are underway. Because 
when the project requires a life of its own and you 
have 22,000 people out there working, they must be 
supplied both in their own personal needs and the 
needs of the line itself, and you just can't shut off 
the traffic flow and wind it down to suit the vacaries 


of the weather very easily. 
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These maintenance bills of 


course are eithergoing to be picked.up by the 


pipeline builder, or whatever, or by the government, 


The one thing we did right, was to , lI think 


to load the maximum of these particular bills upon 


the project itself rather than upon the general 


fund of the state. 


Q There has been a great 


deal of discussion about the impact of construction 


and equipment hauling on the migratory patterns 


of caribou herds. I was wondering if you could tell 


us exactly how the Alyeska haul road affects caribou 


migration in the State of Alaska at the present time. 


A The Alyeska haul 


road pretty well biforcates the eastern and 


western herds.. The Porcupine herd certainly moves 


across the haul road, but not as a 


It is more in the nature of the scattered western 


reaches of the herd in the same way the western 
Arctic herd undoubtedly crosses the haul road, but 
only with ike scattered eastern bands. So 

far as I know there has been no encounter between 
pipeline construction and a major caribou migration. 


There has been a great deal of interaction between 


small bands 
projects, and this of course has been goingpn at 


Prudhoe ever since 1968, and on the haul roads 


since it was built. The small bands have not 


presented any particular problem either to the 


project or to the caribou. 


general migration. 





of caribou filtering around the constructio 
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THE COMMISSIONER: Excuse me, 
that is why, I take it, just Peeekinaned yesterday's 
discussion for a moment, forgive me, Mr. Veale, 
that is why you do not regard the experience in the 
vicinity of Prudhoe Bay as any indication aa to the 
impact that a pipeline crossing the main migratory 


route of the Porcupine herd would have? 
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i - WITNESS PARKER: Y'S,5ECAUSE BY fe Wt 
2 the time the Porcupine herd reaches the coast ite Mts | | 
3 summer migration, why it is pretty well broken up and | 
4 what you're seeing at Prudhoe is its far western reach. 
5 THE COMMISSIONER: yes. Hl 
6 MR. VEALE: Q Is it fair to | 
7 say then if you took strictly the criteria of an | 
8 impact upon caribou, that what I would call the | 
9 Fairbanks corridor, in the State of Alaskaportion would | | 
10 be less impact on the caribou than either the prime | 
11 or the interior routes? 
12 | i, 
A Yes, I think that would | | 
13 represent our collective judgment at the moment. | 
4 WITNESS WEEDON: I would 
15 certainly say so, and I've already described just now © I 
L8 the lay of the-trans-Alaska oil pipeline north of ioe I 
Ly the Yukon. That portion of any gas pipeline that i 
18 would go along the Fairbanks route south of the Yukon | 
19 River would likewise skirt around and actually between the : | 
20 ranges of more southerly herds in Alaska. The so- | | 
#2 called 40-mile herd occupies the Yukon-Tanana uplands | 
23 east of Fairbanks and largely west of Dawson, Yukon, \ 
23 and rarely gets as far south as the Alaska Highway, i 
28 and then only scattered bands and in wintertime. 
23 To the south of the Alaska | | 
26 Highway, that is from the Tok-Northway area, the | 
27 herd, the small herd in Mentasta Pass of the 
28 Alaska Range and the north side of the ™randells that 
23 herd is well south of the Alaska Highway by a matter 
30 


of 50 miles or more, and to my knowledge has not neer 
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1 recorded in recent times as getting up as far as | 
< the flatlands of the Tanana River where the Alaska 
3 Highway runs. So that if that route were followed by | 
4 a gas pipeline, at least within Alaska it would skirt | 
3 between caribou herds, rather than es ee 
6 of the range of any of them. 
7 THE COMMISSIONER: That is the 
8 Fairbanks route? 
9 ' A That is the Fairbanks 
10 route. 
11 Q We were told that there 
le was some controversy at our hearing in Whitehorse in | 
13 August as to whether the 40-mile herd had been diminish 
14 ed in years past by impact with man, from man, by man. 
15 What's your view on that? 
16 A The so-called. Steese | 
17 40-mile herd, and I can reference the doctorate 
18 thesis of Ronald Skoog , which I think I may have | 
19 mentioned before, that's S-K-O-O-G, historically that | 
20 herd has been very large, probably several hundred 
21 thousand after the turn of the century. Since the time | 
22 that biologists have been trying to make counts, howeven, 
23 that herd in the 1950's and up to themddle 1960's 
24 ranged between 30 to 50,000 animals, and seemed to be 
25 reasonably stable at that time. In 1928 the steese 
26 Highway, that runs from Fairbanks to Circle City on 
27 the Yukon, a distance of about 163 miles, was conolerea. 
ae The Steese 40-mile caribou herd in its northward 
eS Migration every spring would cross that highway, | 
30 


the cows would have their calves, and a few weeks 
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later they would eine and come back crossing towards 
the south again. This migration did not appear to 
be affected by the use of the construction of that 
road, the maintenance of it, or the use of it, right 
through till the 1960's, the early 1960's, a period 
of some 25 years, no, 35 years rather. 

inj 29 62) vandi-96 3)jashowever , 
for reasons we cannot explain, the Steese 40-mile herd 
simply Eusaoed going north of the Steese Highway. 

They did not have their calves in the creeks north and 
northwest of the highway, and I personally was there 
over a period of four summers at the place where the 
caribou typically crossed the highway. I observed 

Many instances where a few people in cars would stop 
along the highway to take pictures of the caribou, 

and in the process of taking pictures somehow people 
with cameras think of themselves as supermen, and they 
chase the caribou trying to get closer, which was some- 
what counter-productive, but the effect of this was 
to cause ‘the caribou herds to mill, frequently go 

back in the’ direction they came, and it might have 
been a matter of an hour or a day before the caribou 
then continued on their migration, frequentlyat night 
when the traffic was less. 

However, I cannot say that 
this effect of the traffic or the photographers or 
anything was the cause of this sudden shift in the 
range of that caribou herd. In 1963 was the last of 
the migrations across the Steese Highway, and we have 


not seen them come back since. We lost track of the 
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herd in the Sen seiteenas we were unable to tell exactly | 
where they were having their calves and we could not | 
get good counts m them. We were assuming throughout 
the 1960's that there were still some 30 or 40,000 | 
cardbowmnns that herd, until about 1969, om .197.0: when | 
there seemed to be a possibility that a fair number | 
of animals in that herd might have gone northward and 
joined the Porcupine caribou herd. No one knows for 


sure if that happened. All we know is that about 1972 


we suddenly realized that we found out where the 





caribou were having their calves, and we discovered 
that there were only somewhere between five and 10,000 
caribou remaining. 

The season in 1973 and subse- 
quently the hunting season has been cut way back, the 


bag limit has been reduced. We have not seen any effect, 


| 


} 


as yet,on an increase in the caribou herd, and part of 


the reason may be that the wolves are at fairly high 





numbers, and certainly the mortality of caribou calves 
is very high. But thehet result of all this is that yes 
there is a Steese40-mile caribou herd, it's alive and 
well but see small. It's probably on the order of 
5,000 animals. 

In terms of planning for the 
future, however, I think we can assume that over the 
30-year life of a-pipeline project, for example, during 


that period of time the caribou are very likely to 





increase back to something like their former numbers 
Of030.5 40,;c0r 50,000; pand)probably.,occupy pretty »-much 


the entire range that they have historically occupied 
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: all throughout eave century. | 
< Ags I say, for anyone planning | 
4 a major pyoject, you wouldn't plan for the small size | 
; and small area of the herd now, you would plan for | 
> what has historically been the case in the past audaded! 
2 Q You mean if you were | 
y planning a development in the region of the 40-mile 
2 herd? 
q A hats COrrecc, 
- Q Yes, Mr. Parker? 
ay WITNESS PARKER: Yes, Mr. 
“a Commissioner, you know the effects of wildfire and | 
fi warble fly infestation, of course, always have some | 
- effect upon the herds, and these effects come and go, 
ae SO as Mr; Weedon says, if you leave sufficient habitat | 
a for your herd to inhabit again at its former seas | 
i GeeMay increase fo tirose former Tevels."Certainly if | 
ae you reduce habitat, you have to expect ultimate popu- 
“st lation densities to decline also. | 
oe THE COMMISSIONER: Well, maybe | 
= we should stop for coffee. 
A | MR. VEALE?: “That would be 
- appropriate. I have one follow-up question and I'll be | 
os concluded. 
a Your last question was the | 
ey area that I was interested in. | 
oS Q When you talk of, Dr. 
= Weedon, as I understand your last comments,you were 
ak tdking about preparing the way for a herd to diminish 
30 


and then increase in size, and is there a state of 
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t knowledge which demonstrates how this can be done, No. | 
: a hes saad ale 2, can it be done if you hae a traffic flow 
3 f dene ane + Highway? In other words, once you 
4 put your highway in, it has a life of its own and 
5 constant traffic, are you ever able to build back up, | 
6 in other words will the 40-mile herd ever be able to 
? be built back up? 
8 WITNESS WEEDON: I guess again 
9 ate would be simply a matter of judgment rather than 
10 imperical knowledge. I don't know whether it would be 
11 possible. My feeling is, though, that if the Steese 
12 40-mile caribou herd were to build up because hunting | 
13 pressure Was reduced for a period of time, and so on, | 
14 it's highly likely that in this period of population | 
15 expansion, they would begin using more and more of their | 
16 


total historic’ range, and in fact they might very well 
begin to move their calving grounds to the northward 
again. Now if that were to occur, despite the fact 
that the SteeseHighway is there, if there were suffi- 
cient questions, sufficient likelihood that traffic 
on the Steege Highway would be a barrier to the north- 
ward extension of the caribou herd, I think it vuld 


be possible to simply manage the traffic on that 





road so that during the period of migration you would 
shut off all but essentially emergency traffic. 
You could do this by only affecting the area in this 


particular case from Mile 100 beyond, rather than the 





entire length of the SteeseHighway, because it's at 
Mites 100 to 110 that the caribou cross. So I think 


that there are things that could be done if the possi- | 





bility of affecting the caribou herd by the traffic 
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. were sufficientky great. 2 ee ee eerie 

2 no empirical evidence of this ever having been 

3 done and would it be fair to say that considering 

4 all the associated seve tooner es iar follow a large 

5 scale development of the one that we are speaking of, 
6 it would seem to me that it would be more likely that 
7 the traditional large areas that the caribou freely 

8 migrated on, may in fact be diminished as a matter 

9 Of fact? 

10 A Well? *r ‘think that. that 
ni is correct. My view is that if the extraction of 

12 non-renewable resources continues at the present pace 
t3 and in fact expands as many people think it will 

14 or desire it too, the Penge for all of these wide- 
15 ranging, essentially wild country species like the 

16 caribou, will cut up further and further. 

Aye . We don't know what effect 

18 this will have on all of the caribou or other 

19 species, nor how rapidly it will occur, but we can't 


20 believe that it will be good for them. There is 


eal nothing to suggest in the past that a man's occupancy 
oe of a country of caribou has helped the caribou any. 
23 MR. VEALE: Those are my 
24]/. questions, Mr. Commisssioner. 

25 THE COMMISSIONER: One 

26 just final thing before we adjourn for a minute. 

27 When the Alaska Matar was first supposed to get 

28 underway, was that in 1969? 

29 A Yes, the announcement 


30 of the discoveries of oil in Prudhoe Bay were made in 
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July or August of.1968, I believe and it was by 
eran Bena. or spring of 1969, the TransAlaska 
Pipeline Company had been formed and was making 
informal application to the Department of the Interior 
for the right-of-way. 
Q Well, what was the 
projected cost of the project, then? 
A At that point it was 
slightly under $1 billion. 
WITNESS PARKER: 
A fT .Ehink it is important 
to point out, however, that that 900 million 
figure was based upon total burial throughout its 
length and not a very good cost projection even on 
that. Before the decision was made to go above 
ground for substantial portions, the pipeline had 
risen to 1.5 billion by the summer of 1970 -- 
| QO That was before you 
decided to go above ground? 
A Before decided to 
go above ground. When the decision was made to go 
above ground, the next estimate that was heard was 
3.5 billion which gives you some idea of what the 
costs of going above ground were. Then the costs 


of the Valdez terminal were seriously underestimated 


because of course the terminal itself is now costinqut 5 


something over a billion dollars... It.wasnitva 
very good estimate to begin with. 


WITNESS WEEDON: 


A And on top of -that then, 
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the recent upward changes of the estimates have been 
largely a result both of national inflation, local 


inflation and the rapidity, the speed of the project, it 





is acrash program and hence more costly. 

Q And what is the figure 
that is currently given as the projected cost of the 
project? 

WITNESS PARKER: 


c A 6+ 3y billions 





O The pipe I understand 
was purchased five or six years ago. 

WITNESS WEEDON: 

A In 1969, I believe, sir. 

9 yes, well, that would repre- 
sent a saving, would it, in that the effect of inflation| 


was avoided, one makes a deduction for storage costs 





or whatever. What was the total cost of the pipe, 
do you ener? 

WITNESS PARKER: 

eA. 400.million, a,littie 
bit in excess of that if my memory serves me. 

WITNESS WEEDON: 

A I don't believe that 

- they lost signifrant value of the pipe due to deteriora- 

tion in that time. I think that they treated it 
well and coated it, for example and I think that 
you are correct, cP only costs are essentially the 


storage and the investment, or the interest on that | 





investment. 
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WITNESS PARKER: 
A The cost of treatment 


probably exceeded the original cost of the pipe 


eventually. 

16) Do you know what the 
pipe would cost now? 

A No idea. 

10) What was the reason for 
going from buried mode to elevated mode? 


Was it the discovery of the true nature of the ground 
that they were going to travel throuch or what ? 

A Yes. The general nature 
of the ground was known then. It was simply that 
the pipeline company could never demonstrate a 
satisfactory method of burial, no matter how they 
approached it.- It became obvious, as time went on, 
that they would not be able to insulate the pipe 
sufficiently to prevent the soils, the permafrost 
soils from deteriorating and wasting in a rather 
massive manner and they didn't really, you know, they 
admitted finally that there wasn't really any other 
engineering choice than to get above ground in 
thaw unstable soils. The original decisions were 
made by people without extensive Arctic experience. 
As the people involved in Alyeska Pipeline acquired 
Arctic experience, why their engineering parameters 
rapidly reduced themselves. They would have had 
to arrive at the same conclusions themselves without 
any help from the geological survey. It wouldjust 


have 
probably/been a great deal more expensive if they 
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had done it by trial and error. 
THE COMMISSIONER: Well, 
thank you very much. Well, we will stop for a 


few minutes for coffee. 


(PROCEEDINGS ADJOURNED) 
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ae ae Weedon & Parker 
Cross-Exam by Bell 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
THE COMMISSIONER: Well, let's 


come to order again. Mr. Bell? 


CROSS-EXAMINATION BY MR. BELL: 

Q Yes, Mr. Parker, are 
you die to comment on the settlement of native land | 
claims in Alaska as related to the construction of the | 


Trans-Alaska Pipeline? 





WITNESS PARKER: I can make 
some general comments. I've been associated with 
both on a reasonably continuing basis ¢,, the past 
several years. 

Q You say you have some 


connections with this issue. Could you tell us about 


sol oX- bong 

A Yes, the native claims 
settlement was, the original position for Senator 
Jackson's Committee was developed by the Federal Field 


Committee for Development Planning in Alaska, and that 





development took place in 1968. I went to work for 
the Field Committee inl970-71, at which time we were 
still involved with the claims settlements. That's 

- when I came on-board, so I can only testify as to the 
earlier developments through conversations and in 
effect literature review and hearsay of conversations 
with the staff members who were still on-board when 


I came there, but I guess my background is as good as 





most in that particular area. 


Q Could you tell us then 
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the background EAaMAEGS Popment of native claims, as 
you know it in Alaska? 

A Sure. The native 
claims in its movement in Alaska, of course, goes 
back to the establishment of the Alaska Native 
Brotherhood around the turn of the century, but it 
received its recent impetus in the past decades from 
probably you can trace it to two major events: The 


decision by the Atomic Energy Commission to use 


Cape Thompson as a test site engendered a reaction 





from the Inupiat peoples living in that area, primarily 


the Village of Point Hope. 


THE COMMISSIONER: Excuse me, 


where is that in Alaska? 


A In the far north-western 

corner. | 
Q I see. | 
A And: €his yin c£tect, 


triggered the development of political movements under 


-- in the Inupiat peoples and started a ripple effect 





there, and the Rampart Dam controversy in the interior 
brought about the development of what was called the 

3 G's movement, which I can't remember the Athapascan 

words for it, but anyway, the "Protectors of the Land" 


was the translation, and this was an Athapascan group 





Oal 
centred = on Fort Yukon, who began to take steps 
to protect their rights and land. This was in the 


period of the Rampart Dam controversy in the early 





"60's. 


‘The movement spread outward 
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and by 1966 there,were beginning to be groups all over | 
Alaska forming to protect their rights in land. These 
eventually came together in the Alaska Federation of 
Natives, which still exists, and is the coalition of all 
But 211 two of the regional native corporations that 
exist now. 
In 1966 Secretary Udall insti- | 


tuted the first land freeze in Alaska and this in 





effect Stopped the transfer of federal lands into 
either private or state hands, until the land claims 
settlement was resolved. 

In 1968 Senator Jackson asked 
the Federal Field Committee to develop a position on 
native land claims from which he could take forward 


and use as a base for legislation. 





In the fall of 1960 -- well, 


' 


it wag really in the spring of 1969, the Field wiles 
gave him their final report which was published as | 
"Alaska Natives and the Land." 

Using that report as a basis, why Senator Jackson went 
forward, and over the next several years in his 
Committee developed the Alaska WNative Claim Settlement 
Act. By that time, of course, the native movement in 
Alaska had increased dramatically and there were 


some 12 regional groups. 
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a Who at that time all came 
together in the Alaska Federation of Natives and this 
was the group that prosecuted the Claims Settlement | 
on the Natives' side. The recommendation, the first 


recommendation of the Federal Field Committee to 





Senator Jackson was for a transfer of 4 million acres | 
and $500 million in cash by 1971, December of 1971 | 
when the claim settlement was finally passed by | 
the Congress, why this had increased to 40 million 
acres and some billion dollars in cash over a twenty 
year period. So in 1971 there was a claims settlement. 
How far did you want to carry this? 

ne © than chat wa lt de, 
You mentioned the fact -- 


THE COMMISSIONER: I wonder -- 


do you mind --'’why don't you just carry on a little 


longer, this is quite helpful, certainly to me. 





A Well, the Claims Settlemen 
created a joint Federal State Land Use Planning 


t 

| 
Commission which was formed in 1972 and the 
implementatton of the Claims Settlement began, and 
ef course is going forward at this time. Congress 
instituted several right tight deadlines which | 
had to be met by the Native corporations in their 
selections of land. What was created in the Claims | 
Settlement was twelve Native corporations and an | 
uspecified number, these regional corporations and | 
an unspecified number of village corporations which | 

| 


were based generally on a list of 178 villages which 


were included in the, -- that list was included as part 
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nk of the Act, but was subject to further development 
2 by peoples coming forward and establishing their rights 
3 to a village. As of this moment the corporations 
4 do exist, some of the village corporations are not 
5 completely finalized yet, but they are all inexistance “ie 
6 form or another, are involved actively in the process 
‘| of refining their land selections, some have made 
8 their land selections and the process is well under 
9 way. j 
10 Mes oo belly 2 
Bi Q You mentioned the fact 
23 that the Secretary of the Interior instituted s 
13 land freeze in 1966, I believe you said. 
14 Kk Yes. 
LS 0 Could you give us some | 


16 more details about that? | 


17 | A Yes, well, the land | 
18 freeze was further amplified in 1968. Cf course | 
19 one of the problems that arose in the securing OF | 
20 a right-of-way for the pipeline was the fact that 
2 transfer of land was frozen. The Secretary withdrew | 
22 the two pipeline corridors which we have had previous | 
23 reference to here. The one from Prudhoe Bay to Valdez 
24) on federal lands and the ones south of the Arctic 

25 Wildlife Range on federal lands and that,is---= 

26 -- yes, it was somewhere, March or April | 
au "69, that he made those withdrawals. Those particular | 
28 withdrawals still exist and as we said in the previous | 
29 testimony, their oie reason is to ensure that neither 


30 Native selections or state selections will impede 
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the institution of any unnecessary transportation 
improvements in those corridors, transportation 
improvements which are considered necessary for the 
national Weddavet 
WITNESS WEEDON: 
A Could I interject a 


PVttLe- bit of -clarifieatione’§ 'PHE®specificiaaction in 





1966 by the Secretary of the Interior, Stewart Udall, 





was to prevent remaining federal lands from being 
selected by the State of Alaska as part of its 
statehood patrimony of 103 1/2 million acres, so 
that state lands selections would not jeopardize 
any future settlement of Native claims. 
In 1968 he extended that action 


THE COMMISSIONER: Fxcuse me, 


5 ee 


would you repeat that? I just want to make sure that 
2 have got it, I am sorry. 

A The Secretary said 
tigtetrom 1966 .0n,the State of Alaska could not 


select lands from the federal lands as it had the 


right to do-runder the Statehood Act. 
THE’ COMMISSIONER: Excuse me, 
before Statehood, all of that land was federal? 
A Correct. 
| O After statehood, it 
wasn't turned over en block so to speak, the 


Matter was still in suspense when the Secretary ordered 
the freeze, is that what happened? 
A Yes, the Statehood 


Act said that among otherthings, the state would 
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obtain from the federal government over the years 


was up to approximately 104 million acres of land which | 


the state could select over the 25 year period 


from statehood until 1984, 

However, the process of 
selecting that land, as you can imagine was a long 
and careful one. It was brought to a halt in 1966 
by the Secretary's determination that any further 


selection of land bv the State could jeopardize 


the rightful claims of the Natives. 
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then the freeze, so-called was 
extended to include lands that otherwise could pass 

to private title from Federal lands tc private title 
through various Congressional Acts, the Mineral -- 


the Mining Patenting process and Homesteading and so 





on, so first the state selections were prohibited, 
| 
then selections by private individuals were prohibited, | 


so that by the end of 1968 it was -- there was no furthe 


’ 


transaction of federal lands possible until the settle- 


ment of native land claims. 





WITNESS PARKER: This, of cours 


made it very difficult to, if not impossible, to secure 





a permit for a pipeline untilthe native claim settlement was | 


resolved, and this particular fact, the discovery of 
oil at Prudhoe probably was an accelerating factor 
in the settlement of the claims. 

After the Claims Settlement | 
Act was satisfactorily resolved by the Congress, the, 
which of course would puppossdly have opened up the | 
way for rapid granting of a lease across federal lands, | 
for the pipéline, however by that time there were suits 
brought against the pipeline,bolh against the Department | 


of the Interior and the Alyeska Corporation, well | 


actually its corporate members, it's a consortium 


and it's not a very good one to sue, so it was against 


the corporate members of the consortium, enjoining 


their right to either grant the permit or to use it | 
| 
if they got one. The suit was brought by Friends of | 


the Earth, the Environmental Defence Fund, and the 


Wilderness Society. | 
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| | 


There were also various suits | 
brought by village native groups and by regional groups 
against the Serre of the pipeline right-of-way. 
all these together were what delayed the granting of 
the right-of-way until congressional action was taken 
in December of 1973, wasn't it, ordering the Department 
of Interior to grant the lease and the permit for the 
right-of-way, and also declaring that the National 
Environmental Protection Act had been satisfied by 
the existing environmental impact statement on the 


pipeline, which in effect of course removed the 





oil pipeline from further consideration under the 
National Environmental Protection Act. 
“that in very short summary | 

is how we got a pipeline. | 
And a land settlement. | 

9 I'd like to move to one 

OLrner matter. 1°d Like to vask; you, Mr. Parker, on 


the basis of your experience, you would say that there 





was a good probability that construction projects of 
‘the, size: and.,type of the Trans-Alaskan Pipeline will 
use whatever transportation modes are available to 
it as supply routes. 

A As far as mobilization 
of men and equipment for them? 

Q Yes. 


A Yeah, they're forced by 


their nature to make maximum use of whatever is 





available to them. That enormous amounts of equipment| 


and man power that have to be gotten in place, so lI 
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Weedon & Parker 
'~Cross-Exam by Bell 


-thinkAny company is going to do the same as Alyeska 
did, they're going to go out and get the best traffic 


people you can find and they've got some very good ones, 


and get your equipment on place by whatever means is 
available to you. For Alyeska that meant barges and 
Hercules air lift, in the early years, and now that 
they have the highway why, of course, the traffic has 
shifted to the highway except for those vane massive 
modules which can't be trucked and which can only be 


gotten in place by barge. 


Q I woule like to refer to 
a specific aspect of the Mackenzie Valley Pipeline 
as it's proposed and ask you whether it falls within 
the ambit of your answer; are you familiar with the 
location of Fort Simpson? 
_A Just generally. I've 
flown over it, I've never been on the ground. 
Q And do you know where 
Fort Nelson is? 
A Yeah, I've been to 
Fort Nelson-many times. 
Q Well, we're told by 
the applicants, as I understand it, that Fort Simpson 
is going to be a regional headquarters, both during 
and after construction of the pipeline, and that it 
may become a storage depot and loading point for the 
barge system on the Meardnr ies There is a clearing 
for winter road which a Fort Simpson to Fort 
Nelson, and FortNelson eatl connected to the 


British Columba highway system. I would like to ask 


14220 


| 


} 




















1 qpoleegta ak iinan’ atts. ob stipinth 
| o£27A%9 20946 ely sop one nro oe or 
i 


\eon0. 866m yisv moe top av 'yedy baw: 
‘ 






a 45 


ia 






i 


kd bee oy ot 
el Wise tevejsodw gd eaate mh pie a 
bypxed <tapam sad? atwey ts sot Woy os! eldsih 5 

ni | ney % ' Belial viwse ont AL oth bs ke ustvsret dp 















y. | eon of Toews ods setyoo feo vwiw yawdead any overt “yed qr 
ee ay seo? 263 deyeoxs vented on oF sata Ss 


ie? 4 ‘ riw Dis ‘ iy pil 2° aan to triw’ eelubom 1s 


.opasd yd opel ak nsdtop: | DL 


| ain if yaliaY ev kastoe ei? to. Jones oi itneye & . 
i 


' 
aidjiw alle? sb asdtetmuny sae Sas beeoqosg wis =o 


reas 
Trosgmhe 107 te nokisool: "hs 


- 


riz Zoetcc 78! c A a oe 
: Ds 


: I 
| ers W : voy ets ;iewens xuoy to sidme edt OW 


iiey ray ' 

. Beam a enero om 

vd Slow ox'ow OTe o | Be 
were viet sent .34 bred ezebau bos pre 
. . omagh é4to¢g jos 2 LAS aes alas 5 ad ‘os hiss ' 

















14 Sard. ine Llogig erty 40 aha Bron 


ety 10% ata | breehinyl bran soqsh: ; store 28 

iA 
pn eAstD) 6 Mt a stenasoat ort a0 me: 
‘ bis 
S107 ad (Re sewed 
edt oF nape . oa 


oe gail Big aw 
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Weedon & Parker 
Cross-Exam by Bell 


uv 


1 you whether, in yur opinion, that clearing for winter road 
2 would become a winter road and would be used as such | 


3] theshould’ construction of the pipeline go ahead? 





4 MR. MARSHALL: Well, sir, I | 

3 hesitate to interject in my friend's cross-examination 

6 but I appreciate that there are great latitudes in the 

7 evidence of the Inquiry, but isn't this breaking new | 
ground? We're getting into just pure speculation. 





4 


THE COMMISSIONER: Well, it's 
purely a hypothetical matter, but Commissioner Parker 
is the Commissioner of Highways, he gave evidence in 
Whitehorse about corridors and history of highway 
developm ent and other transportation in Alaska. I | 
think he's about the only person who's appeared here 
I would allow to attempt an answer, if he wishes to. 

MR BELL: He's the only one 


that I would ask, sir. | 





WITNESS PARKER: I think, 
would you re-state it as to exactly what you want to 
know about the relationship of the winter roads to the 
project, whether it's possible to mobilize equipment 
and that kind of thing? 

Q No,  i%d just. like your 
assessment of the probability, whether that winter 
road, whether that clearing will be used to transport 


material along a road, should the pipeline go ahead? | 
: \ 


A Well, there is the problem 
with winter roads is how long you can use them and 
without knowing anything at all about that particular 


route, why when you can use it is going to be dependent 
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Weedon & Parker 
Cross-Exam by Bell 


upon your river crossings and your lake crossings and | 
how soon you get ice thick enough to move equipment 


of the weight you want to move. 
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ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. Parker , Weedon 


Cross-Exam by Bell 


‘, Normally, that gets you into 
January in Alaska and you can safely move things 
until about the first of April. As to whether the 
winter road can then be utilized later, no, you 
can't -- obviously aren't going to be able to ever 
use it as anything other than a winter road eaten 
you build a real road. I don't know enough about 
Canadian law to know what use, you know, as a 
winter does about right-of-way. I can't comment on 
Nace acral 

O But within those 
constraints it can only be used in certain months? 

A Yourncan, only use it 
when the ice is thick enough to bear the weight 
of the equipment that you want to move. 

Q Would you then say 
that there is a fairly good probability that it would 
be used? There is a fairly good probability or 
possibility? 

Q Oh, sure, I don't see 
why not. The problem with the winter road in Alaska 
that the so called Fickle Highway which we spoke 
about earlier was simply we couldn't move the amount 
of freight over it that was desired because by the 
time that the road was built, the season had just 
about run out, they moved freight over it for about 
six weeks, but nowhere near the quantities that were 
envisioned and that wae one of the reasons they 
never went hack to it as a means of movind freiaht. 


MR. BELL: Those are all the 































dmb, sroy eset ‘sad haouied hate prulsa) eee 
epmsad athe vietse ns woy ieee 

aris vertvedw os eA “si baga) to, deeb orks) node 
voy oF .tetel Bestl tae ed add, ano boos xesniw 


iianu heorw sadniw ¢ gene asite ontda yas = 3t sey | 
tuade dpyeds woad saab. I Beot Aden 6 blind voy. 
© ah lwo ver .ean sere wordt os wal opibensd 


no Jaamvon 2'd#o I .vew-tTo-gdels svods. e606 sedHiw: 7 


Sedjnom alstieo ak Seay ed ying aap 42 ainierszenoo 
i meu Yiqo neo gor A 

idpiow of?  thed oF Apuane Asid? ei Sol att nodw ia 

vem oF Jnsw voy tats gasmaluns ot 20 

‘ee ned? voy. brea 1) | 7 

biiiew 2i isda ysliidadera Soop Viale? & eo etsbs tadd 

in vtitidednig Soop ¥tvkst #4 ab exaqt’ {Sonu ad” 

. SyttIbdtesog 

bom J’ aol ©.  Saun no 9 2 fe 

steels nt biot Segnibe- ety aoky mie tetorne oi? .30n yttw ps 

etoge ow cobcw vewttnin sisi telliso oa ot anda | 

Jnyems' ety avon > ‘ea aw vileta sew aaiTan swode 

add vi seeded haarneb anw tans at Saal sdokext 30 

gout bet Hoeeoe sd ytd ame peor etd’ anion 

‘= 

suds “oh gl eVv0 IAv Veet rable meg ve vot 7 

etev sane netstonaw: tts 6a: won Jud ad ute 


— : a leaded . 
"sria shan ita Bnet teivas 










Parker, Weedon 11224 | 


Cross-Exam by Bayly 


ALLWEST REPORTING L.TD. 
BURNABY 2, B.C. 


questions I have. ._ 





THE COMMISSIONER: I read 
a book about the Alaska land claims settlement and 
its relationship to the pipeline. The author, I think, 
was a woman named Ross. 

A Mm-hm. 


Q Do you commend that 





book or not? 

; A I haven't read it, 
Commissioner. I believe she wrote it from the 
Washington perspective, if I remember the author 
correctly, why she was on the scene in Washington 
pretty much through the period of the claims settlement, 
so I would assume she was in a position to know her 
facts from that perspective, pretty well. 


THE COMMISSIONER: Okay, 


well, Mr. Bayly? 





MR. BAYLY: 

This isn't a signal that 
it will be the wrong time for convenience. 

° THE COMMISSIONER:. «Right, 
well you don't usually give us signals, so -- 
CROSS-EXAMINATION BY MR. BAYLY: 

@) Gentlemen, if I can 
address my first question, I believe to Commissioner 
Parker. It is concerning evidence that was brought out 
on cross-examination by Mr. Marshall concerning 


spills of petroleum products, Die lecan  Lrelar Voy 





to the transcript at page 7482, commencing at line 





22, volume 54, you stated in that that you were Lelie 





| 
' id - ie ij 
Oger Lk sASMOLSRIMMOD SHR) 































by ib 7 >e 7 
edd dyods aood « 
| sanide t .>,orkves ed? ant Lance aprile est 
seed alent ddan &:) ea 


mim hk os Mages | ebae oe 


bie tnemeltsoa emisho baad 


. 
| 
| 


f a 
Tan 4 PAaaANIGS roy od re. ey (ery 7 7 re 
tion to, Aood 
. 
7i Bast 2 neved 1 A ley @ \ 


ads cot st wtouw ode ayeiiad T .xencidekmmod  § 


| 1odsve sit vedmenen 1 32 ,svisoegeseq Aotprinasy 
’ 
| 


\\tdereli9e8 anielo eds id Belaeq sia Apwords dowm yttermq dee 
toi wont of soltlacg 5 ni -esw ece soueas. piwew Los 
-[lew y4joe1g ,evisoaqereq Jade) mor? eso87 

\yinO. sARMOTRErMMOS AGT ef | 

|  GykyAe cae «LLew 
(VAG . 8M | ee ae | 

lanpie n ft’ oat ebdt | | abe a 
someblneriteat to%¢em)4 eatay ott od, Sitw: ai 

Sipiii =sREwOtaaTHNED mun ad heal 1* 


A ee a ae ee 


| ‘NILAR .AK, YS reat | 
flan Tt. Be a 188 os o . 


sv¢o. adbuord Baw daa sansbives. wel ; 
7 - 

eabnsenmo tt afeiaM 4 y sta 99% 

toy ze%o2 aso t 3, +o 7 


ALLWEST REPORTING L-TD. 11225 


29 


30 


BURNABY 2, B.C. 


Parker, Weedon 

Cross-Exam by Bayly 
with petroleum products potential effects on the 
frost bulb and that these petroleum products would be 
those that might spill and I am assuming that that 
was during the time of construction, is that 
fair to say? It reads: 

"Petroleum products entering the sub --" 


A Yes, I have got it here. 


I am getting a reference to the rest of the testimony. 


Yes, I think we are referring to the construction 
phase there. 

Q Now, Mr. Marshall 
cross-examined you on the basis that his information 
was that certain, or most petroleum products did 
not combine with water to change the freezing point 
of the water and my question to you is whether you 
were referring to methanol used in testing or 
anti-freeze as some of the petroleum products that 
might be spilled during construction. 

A Wel}, Lelethinkdthat that 
is Dr. Weedon's testimony there, but I will -- 

- Q Rhtam Sorry yeritDpr. 
Weedon would prefer to answer, I have no objection. 


A I have got no problem 


* with answering it. There is the two problem's 


brought up, water quality, and of course, we always 

try to avoid oil and water to the maximum extent. 
Regarding the petroleum 

products entering the subsurface drainage system, and 


lowering the freezing temperatures of the groundwater, 


this is getting into the integrity of the buried gas 
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Parker, Weedon 
Cross-Exam y Bayly 


pipeline and comes.from the B.L.M. Environmental 
Impact Statement. I would have no comment on that 
at the moment. We need to get into that in much 
more depth. 

QO Would you agree with 
that, Dr. Weedon? 

WITNESS WEEDON: A_ Yes. 

0 Now, that leads me to 
the question, in the Alyeska Pipeline, whether or 
not the company or the contractors were required to 
supply eitherto the federal or state governments a list 
of the substances that they were uSing either in 
construction or in operation or planned to use in 
operations and maintenance of the line? 

WITNESS PARKER: 

A Oh, yes, that was part 
of the.stipulations and normally substances were a 
part of the notice to proceed, whether those be -- 
weldgoaagood deal of this, of course, is covered: by 
the state's permitting process. They couldn't to out 
and just spray anything they wanted for insect 
control. They had to have a permit to do that, and 
as far as the substances that would be used in any 
of the testing such as hydrostatic tests and so forth, 
yes, those are going to be very closely controlled. 

QO Now, when they would 
apply, did they give you just the substance they 
wanted to use or did they give you lists of alternative 


Substances that could he used and leave the state 
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Cross-Exam by Bayly 


to decide which one would be put in the permit? 
The reason I say that is I understand, for example, 
that there are two kinds of anti-freeze, one which 
is toxic and another which is not), and that would 
be an example of the thing that I mean. 

A Some of both. Normally 
they would specify what they wanted to use and if 
it was on a list of permitted substances, why they 
could go ahead. If in some cases, as in the insect 
control, there were several which were offered and 
sometimes different substances would be used at 
different sites, but normally this was handled 
under “the=state s¥poTlution ‘control statutes, on 
there would be a list of permissible substances 
and if Alyeska's were on that list, why they would 
get the go ahead. 

2) AbLTright, tandoricthey 
weren't then they would have to demonstrate that they 
acceptable. 

A Right. 

e e) I understand. 

Would you recommend as a 
result of the experience that you had with the 
Alyeska line that applicant's provide alternate 
substances that can be used so that authorities 
granting permits will have some sort of choice in 


determining the impacts of the various substances? 
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WITNESS PARKER: mcthank that 


would be prudent on their part. It would probably speed | 
up their permitting process unless they were absolutely 
certain that the substance was going to be permittable, | 


why options always speed up the flow. 





Q Yes. I understand that the 
proposal to build the Alyeska line was to utilize | 
winter construction proceduces throughout, and my 


information is that recently that -- there has been a 


fundamental change in that. 





A I think you may have 
misinterpreted something there originally. There 
was a winter and summer construction schedule, and some | 
of that has been modified. The last report out of 
Alyeska was that they were going to reduce their 
work force from 22,000 to 6,000, effective at a date 
in December, which I don't remember, and the original 
schedule was to-continue construction through the 
winter months. They of course will do some construction 
with the 6,000 remaining work forge but probably not at the 
level they ariginally contemplated.However, Alyeska 
is treating this as just part of their normal schedule 
and they didn't announce it was as a result in any 
delay or anything, they were just going to generally 


reduce their level of operations in the winter. 





Q Is this a reduction over 
the winter numbers of construction workers that they 
had employed last winter, for example? 

A Last winter they did 


not announce this early, they did, however, shut down 
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1 over part of the winter, but it was not echeduled 

e in quite the same manner as this one. It was somewhat 

3 more informal. 

4 Q Did this come then as 

-) a surprise, that they had made this decision, say, 

6 to your office? | 
7 A It was somewhat of a | 
8 surprise, but not unexpected. The problems of | 
9 pipeline construction in deep winter were something 

10 that -- major pipeline construction in deep winter 
11 were something that neither of us had that much exper- 
12 ience with, so it was kind of a proving period. 
a nO kad) take Gtuthentithat, it 

14 proved to be less successful than at least Alyeska 
Is could have wished for. | 
| 
16 A Yes, they had very real | 
1? system problems with construction in extremely cold | 
18 weather, mainly in the meeting the welding qualifications 
19 and just ahe) Jeneient operation of the equipment, of 
Lip dad Yor. Pamt Lutet L% 

20 course, until you have tried to Operate equipment at 
21 50 ae? ele you don't appreciate the problems. 

22 Q Now with regard to the 

23 weld, was there -- were there quality problems that 

24 resulted from a certain temperature, or was it a 

= question of not being able to weld properly under 

af artificial light? Could you perhaps expand on that? 

hi A No, it was just a problem 
= of keeping the pipe warm enough to keep it within the 

29 


welding qualification standards that were established. 
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~ Q What was the atmospheric 

temperature, approximately, at which point welding 
quality could not be maintained? 

A I think probably between 
10 and 20 below. 

Q And that would therefore 
cut out a large portion of your winter in the northern 
parts of the pipeline. 


A Right. However, I would 


like to qualify that. That was the situation the Fast 





time I encountered it, which was some months ago, and 
Alyeska may have taken steps to get around this parti- 
cular problem by now. They have not announced that the 
inability to meet the welding standards as their reason | 


fornthe-shutdown’,“at* least they “*haven' t)/for* the partial | 





shutdown. At least they haven't announced that | 

publicly. | 
‘ Q Commissioner Parker, 

you referred to systems problems, and what @mart from 

equipment being very difficult to operate at very 


severe temperatures, were there any others that 


you would wish to refer to? 


A No, the welding is your 
primary problem. If you can't weld, you can't lay pipe. 
Q So that was the main 


system that just didn't work. 
A Right? | 


Q Has the state considered 





what will happen on December 10th to the 16,000 workers 


that will suddenly be without jobs? | 
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A Yes, we've thought about 
it at great length. We have assurance from Alyeska, 
thaugh, that Alaskans will be retained on the job 
till the last and that out-of-state people will be 
laid off first and other than that, why we hope that 


those who have homes in the south 48 will proceed 





to them as rapidly as possible. Beyond that, we can't | 





really take it, they are constitutional problems in 
going beyond that. 
Q Yes. There are problems, 
I gather, with your own budget and support systems 
for people who would be without jobs after that time 
if you were to carry them all? 
A Yes, housing is very | 
tight all over the state right at the moment, and | 


| 
\ 


I think we would probably run out of places to put them. 
WITNESS WEEDON: I might point 
out, Sir, that the employment compensation, I 


believe, is paid by the state fora number of months 


after these people are laid off, and it is paid regard- 


less of whether they leave the state or not, as long 
as they are unemployed they get unemployment compen- 
Sation. There is now a question as to whether they 

ae to be paid at the Alaskan rate of unemployment 

that is geared to the prices of living in Alaska, even 
if they are at that moment living in Tulsa or some | 
place; but the fact is that the unemployment will be | 
a drain upon the state, even if the people choose | 


to go home, as Walt said. 


Q So you're faced with 
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7 : | 
that until those people can get another job, either in 
, x the State of Alaska or somewhere else? 
A Vess 
e Q And then how is this term 
P "Alaskan" defined, Commissioner Parker, that you 
P referred to? How does Alyeska decide which people to | 
i keep on? Is it the period of months of residence that 
: would define that for them, or -- 
: WITNESS PARKER: It's defined 
oa when they first come on the job as to whether they're 
aa Alaskan residents or not, and the lists are maintained 
= on that manner, and the Department of Labor is the 
state agency which works with Alyeska in making that 
‘a particular determination. Generally all you have to 
a do, of course, is make the same residency requirements 
si that are general throughout the United States. You | 
oy have to show some evidence that you in fact reside | 
i in Alaska, and -do not maintain your permanent 
” residence elsewhere. 
ep Q I see, so the criteria 
ee are based on employee making a statement that he has 
2 a permanent home in Alaska. Am I correct in assuming 
fa that investigations don't generally go beyond that? 
24 


A Ohne@no, L think labor 
to the extent of its resources tries to make sure that 
these statements are verifiable. 

Q All xyigqnt,;, now this 


decision on the part of Alyeska to hold onto Alaskan 





residents as long as possible on the job, is that 


something that they have decided on their own, or 




















, 2et A 


tered €iay ef work aes Get oO 
/ vor tedo .fotte’ xeaples tio *" My 


ee besteton oa 


rede ancobteet to atiSaom Jo folkea ofg thar ¢ Bite 
a 
=~ 40 mar «62 dae sitios Soe — 
a 
hes Bae | Pel -- Ji : 2 DASA 1 22 IMT IW 7 e a) a 
{ +a 7 
A wads Tadeatw oF 88 Got ats no om 3» Sate. wits sate i 
if 
a +n em aye ¢2°8it 309 -fne «On To) esieleidiewedt eevee th 


aa 
9 2) yvodal BO igiLmieqgead sis Dae yxenaete SeAt — a0 
q 


ov .2e2042 bedind sto tuodevpotas. Tema shah ise 
syteot gos) Hl poy Jat poneh sve enee, wort 03 ever © 
ttiensnizeaG ivoy cissnbam ton oS. bas  ayaase ot 
vrodvesie somebisex 
y! 7 ‘ vr este 


Biaeyim Sila 'oe ,ese I Q aS tell 


Shi ad istt tnometerve 6’ batten soyola Ao Damme oe 
. trimaers WL toaa7Os. 1 MA exe aE omen ; 

tJeny Provan op yi lowenep 2’ aab anaks 

wedai “nis 1 ante “R ae ie } 
tats o3s ofen oF estiy BeamoEes ead: to% 
| | shAagt tay ORs 
. | widy won (iipls IH 9. ) 
m | BAREBTA o3a0 bio of stoeyhh 20 8 , 
; tats oh ele), oaeta ne, aidimeng zm 
| > se tote! a ato orn ‘a 


i ay 


ALLWEST REPORTING L-TD. 141233 
BURNABY 2, B.C. 


Weedon & Parker 
Cross-Exam by Bayly 


was that decided earner by the state or in sere tawation | 
with the state? 

A In co-operation with the 
state. It's been our position for a long time that 
the very massive unemployment situation in Alaska 
should be mitigated by the Alyeska project to the 
Maximum extent possible. 

THE COMMISSIONER: How many 
Algskans would be among the 22 Sooo, tebakerdtcttes 22,000 is 
a peak figure? 

A That figure has been 
subject to a great deal of debate. Alyeska uses one 
figure, the Department of Labour uses another, and 
I think 8,000 is the highest figure that I've heard 
thus far. But some people say it's only four. 

Q I see. So it's somewhere 
between four and eight? 

A I would say so, yes. 

Q Just pausing here for 
a moment ., Mr. Bayly, the native people of Alaska 
constitute something like 20 to 25% of the population, 


do they? 
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. A About 20%, probably 
under 20% right now. 

THE COMMISSIONER: Under 
20%. Is there any way of knowing how many persons 
of Native ancestry, people who participate in the 
land claims, I guess that is the best way to define 
them, are working on the pipeline, does anybody 
know? 

A Yes, the records are 
maintained on that, both by the Department of Labour 
and the Alaska. Federation of Natives I am sure is 
keeping very close track of that also. I haven't 
heard a recent figure. I think you could probably 
think in terms of around 1,500, but I would throw 
that out aS a very, very general figure. 

I should expand on that. 
Most of the Alaska natives that are employed on the 
pipeline now are being employed under sub - contracts 


from Alyeska to the regional corporations. As 


CHUG ACH 
far as I know Chugach has a contract with 
AWtTNA Sac) 
Alyeska, Ahtria has one, PDeyon has one, 


Northwest Alaska has one. These are the only ones 
that I know about. There may be more. 
0 Are you saying that 

Native employment on the pipeline is the result of 
sub-contracts to the native corporations established 
under the land settlement? 

A Well, I am saying that 
Pe weietolLatly ares t of that. ‘I think that 


there has been a tendency recently as these contracts 
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have been signed for Native to prefer to work for 
their own corporations rather than to go into one of 
the other unions. It is a problem of getting which, 
you know. even if you are working for the corporation 
you don!t get around to the problem of union member- 
ship completely, and it is always the --- the 
Alyeska situation hasn't changed our historic 
problem which is upward mobility from the village 
to get into the union into the job. We have always~™ 
had that problem and -- 

0 You have always had 
that problem as far as Native employment is concerned? 

A Sure. 

9 And you still how gbt it 

A Yes, to a lesser degree, 
however. Communications, improved communications 
is one of the major factors. The inability 
of the Native £5 remain in town for several weeks 
and work his way through the hiring hall, and the 
inability of the union to contact him when he was 
back in the village has always been a problem, and 
now as we get more telephone service into the villages, 
why people can wait at home and still hop the next 
plane into tow-n and make a job call. 

Q The Native people of 
Alaska, I understand, and I trust you will tell me 
AG I am wrong, Aeenee live on the route of this 
pipeline except for a small percentage of them. Is 
that right or wrong? 


s A North of the Yukon there 
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2 is only one native village, Stevens Village that 

e is at all close to the pipeline route. The rest 

: of them are anywhere from 30 to 50 air miles removed 
2 from it. South of the Yukon there is a large 

< concentration of urban natives in Fairbanks and then 
: the villages of the a~htna region are generally 
i concentrated along the pipeline corridor and also 

¢ most of the people in the Chugach region could be 
‘ said, to -- a good part of them could be said to 

be directly influenced by the pipeline corridor. 
ie 0 But it would have 
ue virtually no impact on the lands occupied by Eskimo 
se CY Alleut people, would Chiat spe rue? 
i A It would have a very 
minimal impact. The major impact in that regard 
would be right-on the North Slope where a pipeline 

wl traverses the North Slope Burough and is going to 
re have some influence on the way in which the North 
oe Slope Native Corporation develops their rather 

om extensive holdings, but it doesn't traverse those 
sa lands directly, no. 

. Q The North Slope Native 
i Corporation would be centered in Barrow -- 

ef ees | A Right, the Village of 
“ Nuiksut which is the nearest Eskimo village to the 
af pipeline on the North Slope, is about 50 miles away 
ae from Prudhoe. 

28 

THE SCOMMISSIONER: Well; carry, 

29 


On, rs nay. 
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ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 
Parker, Weedon 


Cross-Exam by Bayly 

MR. BAY LY: 

QO Commissioner Parker, with 
regard to this question of hiring, were there any 
stipulations in the permit granted to Alyeska that 
made special considerations required for Native 
peoples being hired on. Now, you mentioned the | 
hiring halls' problems and there don't appear to have 


been any exceptions there. Were union closed 


shop rules relaxed in any way in order to permit 





native peoples in Alaska to participate in the 
project? 

A In regard to the first 
part of your question, no, the lease and its stipulations 
referred strictly to environmental concerns. In 
regard to the second yes. Yes, the unions made a 
SerlousseGetort to do better on Native hire: and: to 
get as many Native people as they could out on the 
pipeline. You know, they had to meet the needs of 
all their other members too, but there was a good 
faith effort on the part of the labour movement in 
Alaska to maximize Native hire. 

Q So the fact that many 
Native peoples prefer to work for the subcontractor 
who is, or which is a native corporation is a question 
of preference rather than a question of that being 
the only option open to them if they do want to 
work on the pipeline. 

A VES ;eit 1S Strictly -a 
question of ee Gecence and. the people running the 


corporation of course being friends and colleagues, it 
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BURNABY 2, B.C. Parker, Weedon 
Cross-exam by Bayly 


is simply easier to’ go to work for them. 

Q Yes. Now, with regard to 
arrangements that were made between Alyeska and the 
government of the state or the federal government, 
were there any stipulations at any time in the 
construction that workers were to be removed from 
Alaska either when the job had been completed or 
when they would be allowed to rest and relax? 

‘ A Noy that 1 s.strictly 
between the worker and Alyeska and for the state 


to intervene in that particular area would be almost 


impossible under the U.S. Constitution. We can't 
prohibit the interstate migration of labour. 

“THE COMMISSIONER: Yes. 

MR ee bAY LY 

Q All right, now one of 


the proposals before us, you gave me the example of 
the Mackenzie Valley, is that southern workers be 
removed from the camp and from the Northwest Territories 
for their rest and their relaxation and at the end 
of their jobs. If your constitution had permitted 
it, in light of the kinds of things that happened when 
a large number of workers get laid off, would you 
recommend that as a device, if you will, for lessening 
the impact upon state resources? 

A Under our law the only 
soe the Sones could do is buy the man a ticket, 
and to wherever he wanted to go and throw him out of 


the camp, and just deny him his hed and meals and 


camp. Beyond that, if he chose to go out the camp 
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ALLWEST REPORTING L.TO. 


BURNABY 2, B.C. 11239 
Parker, Weedon 


Cross-Exam by Bayly 


gate and pitch a tent on the federal domain, why I | 
don't think he could be stopped despite the D.L.M. 
regulations, so, that is about the best you could 
do is institute a suasive system where you would 
encourage people, under our laws. 


WITNESS WEEDON: 





A I would answer that quest-; 
ion, yes. 
Q That you would recommend 
that“as*'ai == 
A Yes, and the reason is 


that this would, I believe allow the pipeline workers 
coming antothe “state™to-ileave’ their’ fami liesy behind 
knowing that in fact there was no incentive, in 

fact quite the reverse for them to leave them behind | 
rn 

Hea their traditional home, not establish a new 

home in Fairbanks, on what would in any case be a | 
temporary basis. That would lessen the total number | 


of social services and costs thereof for the people 


of that community and the state at large. 
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ALLWEST REPORTING L.TD. 11240 
BURNABY 2, B.C. 


Weedon & Parker 
Cross-Exam by Bayly 


1 ® foe Weil Ness PARKER: I'd like to 
2 expand on that problem is not the pipeline workexr@ost of 
3 the people who come up with jobs on the pipeline do 

4 exactly that, they commute to the pipeline from the 

5 States of Washington and Oregon, primarily from Okla- 
6 | homa, Texas and California to a lesser extent, and 


work however long it suits their fancy, then go home 
for a couple of weeks and come back. That is their 


normal pattern. The people who are showing up and 





impacting the Alaska economy are those who aretoming 
north without pipeline jobs and are just gettling down 
and basing their hopes on future expectations, and they | 
are bringing their families with them as they have 
every intention of staying. 

THE COMMISSIONER: People from | 
Oklahoma and Texas, from the Southern United States | 
are they the trained skilled people that you need on 
the pipeline? 

A primarily, yes. 

Q And the people from | 
Pacific Northwest are people unemployed there, who 
through the hiring hall, got jobs on the pipeline? 


A Yes,.but jthey..are, also 





normally skilled people, and who are coming, because 

they are, under our union setup-well you can be on the 
: : i i ‘a anc li Arete ea ke cs Oe ’ 

A-list in Alaska. for‘ire in Alaska anc ee ee eld C_egon 


or where it suits yur fancy, wherever it suits your 





fancy in the Pacific Northwest. So that has always 
been one of the facts of life in Alaska, that people 


in the Pacific Northwest in certain crafts have 
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ALLWEST REPORTING L-TD. 1124 
BURNABY 2, B.C. weedon & Parker : 


Cross-Exam by Bayly 


rt acenangesnirity. for jobs. 

Q Well, they may be skilled | 
people and working on heavy equipment and things of 
that sort, but the pipeliners themselves by and large 
come from the south, do they? 

A Yes. Welders come from 
Tulsa, and the people with very special pipeline 
skills are from way out of Texas or Oklahoma. 

THE COMMISSIONER: I'm sorry, | 

goron. A» -* 

MR. BAYLY: Q Now, Commissioner 
Parker, oneidinal:topicywand that is ‘the one that 
Mr. Bell was speaking to. you about. I wasn't clear 


from your evidence as to what the rationale was for 


the policy of Senator Jackson's Committee to settle the! 





land claims prior to construction. 

A The rationale was that | 

the land freeze was the club by which native claims | 
settlement could be enforced. The general feeling 

of Secretary Udall,and later Secretary Morton,was that 
if the land’ freeze were not maintained in a fairly 


rigid manner, that there would never be a claims 





settlement. That was the underlying rationale. 
Senator Jackson was simply 
moving to resolve that impasse as rapidly as possible, 
also carrying forward his expressed desire to achieve 
a satisfactory settlement of Alaska claims, and he was 


"ge Os 


acting in that role in that particular case, in his 





EOUG. Aewaela LeMans at vthe.anteniom Committ tes: who shad 


jurisdiction in those areas. | 
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Cross-Exam by Bayly 
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é Q Now, the freeze prevented | 
the disposal of federal lands prior to the settlement 
of the claim, but I understand that the route had been 
determined and chosen by the company and applied for 
prior to that settlement, is that correct? 


A I didn't quite understand 


that. 





Q The route for the Alyeska 
line had been chosen prior to unfreezing, if you will. 
A Yes, the route was largel 


finalized by the late spring. of 1969, and the settlemen 


was not achieved until December tO fF 297 le 
10 So it was -- | 
A The major decision on the | 


route was which pass to take through the Brooks Range. 
The rest of it fell out fairly easily. 


Q Yes, so it was possible 





then to both consider a route and to resolve the 
question of native land claims at one and the same 
time, in your experience. 

3 A Yes, the only problem 
being that once you had made your route decision you 
couldn't proceed any further until something was done 
about the land freeze. 

WITNESS WEEDON: Might I 
just comment? 


QO Yes. 


i oA The company's preference 





for a route was expressed in early 1969,and at that 


point it was nothing except a preference of the company. 
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ALLWEST REPORTING L-TD. 1243 : 
BURNABY 2, B.C. 


Weedon & Parker 
Cross-Exam by Bayly 


The withdrawl of the transportation corridors by the 
Federal Government took place in 1969. It reflected 
that preference, of course, the Valdez route. It 
also added what appeared to be a possible alternative 
which was just south of the Arctic Wildlife Range, 
and so both of those routes appeared on the maps as 
withdrawals from the federal public domain in 1969. 
Now, if in the consideration 
of the Ried iat eta routes the Federal Government had 
decided that neither of those was really the proper 
one, they would have at least until the native claims 


were settled they would have had to face the question 


of, is it the proper thing to do to permit a right-of- 





way to be granted for a third, a different alternative, | 
even in the face of the fact that the native claims 

are not settled, and I don't know, that was a purely 
hypothetical situation. But after the claims were | 
settled they could still have granted a third ora | 
different right-of-way from either of those two 

except that if it crossed native lands there would 
have had to“be compensation to the natives for the 


taking of that right-of-way. 





Q Yes, and I understand 
that although hearings were held in Alaska, concerning 
the en_vironmental impacts of the Alyeska line, that 
there was no pardlel to this hearing, that also 


discussed the routing. Would that be fair to say? 





: WITNESS PARKER: The hearings 
in Alaska consisted of two days of hearings in Fair- 


banks in 1969 at the University of Alaska, and about 
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Weedon & Parker 
Cross-Exam by Bayly 
. three days of neseiagé in Anchorage in the spring of 
1971, and hearings also in Washington, D.C. Were 
3 there any others, Bob? 
. WITNESS WEEDON: No, I don't | 
2 believe so. On the occasion of the 1969 hearings, 
& in August of 1969, these were not in essence hearings 
3 mandated by law, as I recall it, but were simply held | 
: because at that time the first serious questions had 
? been vaneed in the debate between the Department of 
40 the Interior and the applicant company about the 
aA proposed route. 
i The hearings in 1971 that 
2 Commissioner Parker just. mentioned, were formally 
ms required hearings under the National Environmen_tal 
a Polvc, ct, that is it had to do with the “draft 
ue environmatal impact statement. | 
uy Q Concerning the earlier | 
2 hearings that weren't a requirement, were these ones i 
+P to which the general pabie had access to speak as 
2p well as to listen? , 
2a Witness Rees. A Yes. There was -- whenever 
22 hearings in the sense of this Inquiry in which the 
=» alternate pipeline routes were approached in depth, 
“B a battle was largely fought out in the press and a 
*? few publications which came out on the matter. 
ee Q So it was a question | 
ze then of the route by itself being discussed in those 
ce public hearings, as opposed to any alternates to it? | 
*2 A Yes, the alternates were 
30 


‘ brought up during the hearings. | 
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Weedon & Parker 
Cross-Exam by Bayly 











L But there was, other than what is contained in the | 
2 environmental impact statement, on the Alaska Oil | 
3 Pipeline, why that is the sum and substance of the | 
4 serious examination of alternate routes for the oil 
5 pipeline. 
6 | Q And as a result of the 
7 hearings, either the ones that were held in the State | 
8 of Alaska, or in Washington, were there any substantive | 
9 route changes to the proposed route that the applicant | 
10 had put forward? — | 
ii A No. The major change | 
12 on the applicant's route were two, Anactuvik Pass | 
a3 was the original choice,and this was moved to | 
14 Dietrich mainly because oeMoris conditions, both | 
igs in Anactuvik Pass itself and the lack of gravel in 
16 traversing across the foothills of the Brooks Range 
a from the Itkillil Drainage over into the Sacevarcrito} 
18 ranage | 
8) ' The other change came much 
20 later and was a change from Atiqun Lp ae take 
21 the pipeline on its present route, which is essentially 
22 across the foothills via  Toolik and on over 
23 into Sag River and that route. 
24 
PBS: 
26 
Zi | 
20 
29 | 
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Cross-Fxam by Bayly 

. i. Q Are you able to trace 

for us where the recommendations came from to make 

2 those route changes, whether they were from the 

7 public sector, the government or the applicant 

>| itself? 

° . A The route change from -- 

1 both route changes were largely the results of 

dialogue between the federal government and Alyeska 

2 regarding the suitability of soils and the 

‘0 aqeneral son Hae hie eee net sais ents 

=o under consideration. 
te MR. BAYLY: Thank you, 
eo gentlemen, those are all the questions that I have. 
te THE COMMISSIONER: Thank you, | 
a Mr. Bayly. Maybe if it is convenient we could stop | 
me for an nour for > wunch. © think we will only be another | 
a 45 minutes with you gentlemen, would that be all ! 
oe front? 
a2 WITNESS WEEDON: Certainly. 
eH THE COMMPSSTONER: Mr. Se 
a just before-we adjourn, yesterday you filed the 
ae comparison of costs between the Mackenzie Valley line 
Fe and the Fairbanks line, the Mackenzie Valley Corridor 
“Bs and the Fairbanks Corridor and this has been marked 
me as an exhibit, and you don!t have to answer this 
a now, but I am just trying to understand this. The 
oe total capital cost of the Mackenzie Valley pipeline, 
A the total capital cost within Canada is $7,000,167,394. | 
te The total capital cost of the Fairbanks route within | 
30 


Canada 25-58 ,000,062,556.. The total cost of the 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

. MR. MARSHALL: You asked just 
before the break if I could check on some information 
that's in Exhibit 287, the cost breakdown that Mr. 
Gibbs had requested that Mr. Dau provide. I checked 
with Mr. Dau on the telephone about it, and as I 
understand it, Mr. Gibbs, it's in the two tables. 
Firstly, for the Fairbanks corridor, this gives us 
the cost base in 1974 dollars, and if yau look at the 


last column, the escalated total, you can follow it 


across and get Canada north of 60 and Canada south of 


60, and the sub-total for Canada, and the total project 


cost, which would be the $10.9 billion. 


11248. 


“Thats the KaiGcbanks corridor. | 


Go over to the last page, that's the base case, the 
filed application with the revisionSouth of Caroline, 
and again you end up with a total project cost in 
the last colum of the Llastiline of $9.9 billion. 
So I think your interpretation of it was accurate, 
sir. 

If there's anything further, 


Mr. Dau would be happy to attend. 


THE COMMISSIONER: No, we won't 


bring him up here until Mr. Hollingworth wants to 
cross-examine him, but I just wanted to stay abreast 
of whatever it was we were learning from this. 

Well, where are we now? 
Mr. Hollingworth. 

MR. HOLLINGWORTH: I won't be 


very long, Mr. Commissioner. 
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BURNABY 2, B.C. 


Weedon & Parker 
Cross-Exam by Hollingworth 


ROBERT WEEDON and 
WALT PARKER, resumed: 


CROSS-EXAMINATION BY MR. HOLLINGWORTH: 

6) Mr. Parker, this 
morning in cross-examination by Mr. Bell I just 
wanted to make sure that I had what you said and 
what Mr. Bell said clearly. I understood that Mr. 
Bell asked you if use of the winter road between Fort 
Simpson and Fort Nelson was probable, and my understand-+ 
ing is that your answer to that was "yes." DraE tT | 
interpret that correctly? 

WITNESS PARKER: I didn't 
mean for that to come out quite in that manner. Whether 
a road would actually be used, I have absolutely no | 
knowledge of that. I eae meee y indicating, merely 


replying as to our general level of experience with 


winter roads and whether they can be used to move 





freight, and yes, they can, if you accept the time 
constraints and the other problems with moving large 
amounts of freight ©" a winter road. 

Historiaally they've always | 
been used tq move small amounts of freight in moving 
-- well, what I guess it gets down to is what you 


want LO, co with it. 


Q So the answer is really 





"Yes, probably the road could be used for using 





freight," is that a fair answer then? 
A Yes. 
Q Fine; and then dealing 


i 


with the welding on the Alyeska line, you stated that 
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the makeup in their metallurgical content? 


BURNABY 2, B.C. 


Weedon & Parker 
Cross-Exam by Hollingworth 


you thought the welding was unsatisfactory below minus 
10 degrees Fahrenheit or minus 15 degrees Fahrenheit, | 
and that Alyeska had stopped welding at those coucee ae 
levels. 

A The last time we dis- 
cussed it, that was the consideration they were using, 
and Of course 11° Lhey wenGetosbetter Sinsulation; vor the | 
tents that they had put over the pipeline, or had more | 


lating capacity to heat the metal to bring it up to 


acceptable levels for welding, why then they could 





lower their temperature accordingly. lesa matter ori 


procedures, but the welding specificationsare very 





clear as to what the temperature of the metal must be | 
before welding begins, and that is the controlling 
factor, 


Q Well, are you aware of 





whether the metal properites of the Alyeska pipe 
are identical to the metal properites proposed for 
either the Arctic Gas scheme or the Foothills scheme? 
A No, I don't believe that 
pipe has been ordered, and I have certainly not seen 
any specifications for it. The cold weather proper- 
ties of the Alyeska pipe is excellent, the best I've -- 
I say the cold weather properties of the pipe for the 


Alyeska Pipeline is excellent, the best that anyone 





in my experience has ever encountered . The Japanese 


did a superb job with it. 





Q BUbaLS Gis-not true. that | 


the welding properties ,of pipes can differ because of 
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BURNABY 2, B.C. 


Weedon & Parker 
Cross-Exam by Hollingworth 
Cross-Exam by Scott 


A Ohjocertaandy.-Thatts 
what you have to work out. That's what we worked out | 
rather laboriously with Alyeska. 

MR. HOLLINGWORTH: Fine, I 


have no further questions,thank you. 


THER COMMISSIONER) Mra ep Scott? 

MR. SCOTT: Mr. Commissioner, 
everybody's oxes are being gored in ths exchange so 
Meat alee ole: reluctant to begin; but perhaps I could 
begin oe asking Dr. Weedon a couple of questions about 


the Porcupine caribou herd. 





CROSS-EXAMINATION BY MR. SCOTT: 
Q Before doing so, doctor, 
I understand that you are generally familiar with the 


Arctic Gas proposal, at least as it affects the State 





of Alaska. 

WITNESS WEEDON: Yes. 

Q And I take it from what 
you've said earlier that you had certain reservations 
about the capacity te perform according to the proposal, 
for example, you have reservations about the ability;of 
CAGSL to construct the Alaskan portion in one construc- | 
tion season. 


A Yes. 





Q Well now, in terms of 


| 
these questions I.would appreciate if you could leave | 
| 
aside your reservations about their capacity to perform 


and assume with me, for, the moment, that with respect to 


their proposals, their method and timing of construction 
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Weedon & Parker 
Cross-Exam by Scott 


and their maintenance and operations procedures that 
the work can proceed as planned. Are you with me now? 

A Yes. 

Q Rie rpont.. Well now, in 
that context, what would you predict regarding the 
magnitude or importance of the impact of the project -- | 
I want you to think about the project only -- on the 


Porcupine caribou herd? 
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11253 
Cross-Exam by Scott 


A May I ask a question? 
Do you mean over the entire life of the DEGTeCcu? 

O Yes, I may ask you: to 
break it down to deal first with the construction 
impact and secondly with the life of the project 
impact, but in answering the question I would like 
you to take two things as assumed. First of all 
that the specifications for work can be complied 
with and secondly to consider the impact of the 
project ‘alone, absent other exploration and like 
work. 

A iam -atraid that 
simply cannot make that kind of estimate. It would 
be trying to extend beyond my Own knowledge of that 
particular situation of the Porcupine Caribou herd 
and all of the details of the project. 

0 Wels mOW aL nisty,. a ob 
may ask, then that yoUsre able to make a more general 
prediction about the impact on the Caribou herd 
when you add in the variables with respect to the 
project that you anticipate and other projects? 

- A Pechiink my points 1s 
that we do have reservations about the ability of 
the applicant actually to do the work in the manner 
stated in their application, but leavino that aside 


we are also convinced, at least on historic evidence 


LigAleasia that she aproject wil Ihave this very strong 


effect of triggering further non-pipeline associated 
projects in that same general area. I am 


expressing an apprehension on the part of people who 


























a : Ll 


~arode wate YO’. SRE ee 9 oa yave 

4% ‘in sent? Ipoh ot FOB 3 
it (ohw, UIbroses bana 

(Leow ak tial, i 


Wiad owe: . ste2 - 
ayebeeor? (sbee on; ta 
od yl dbnonee bas 

io Stteada aaoke tapi 


ae ow 


bots sod ode Gone yigmte } 

rover biedwe og pays od 

eit 3 travdiza tattle 

10 6elingebh ads. te Geaee 
| 


AWS N nd eat an 
‘necntt af2 Jaods ronan 
ipiwaey acy wt PDA 


i : 4 il |} Ih vay, 4 Hd 


i? ! ‘Wot ena savrees 
w att ob oa yihosgany 


j 
; rhie ; i ina AOS +mal laa 
Wf 7 
‘ 7.0 iVEa if i f ité@ tzag! I ASIA 


orga YIoav @tng oral Lt Ww igetony any 2 € 
pase .weeeg ue Lo c-gac oa ‘yy ant nf 


i 
ae 


Var ty “lao 7 o> 2 ‘ ae he Tc : {2° jt t x 
of s eo 7 rr’ - 7 . 7 : ? sat ’ ve . 


> W (.3- - } 
> yh anaes is 





m. , 60968 Létenon x6 










Be: 


; 1s 


11254 
ALLWEST REPORTING L.-TD. 


hw 


ine) 


20 


20 


BURNABY 2, B.C. Parker, Weedon 
Cross-Exam by Scott 


know the Caribou situation there that the net result 
of all of those projects will be detrimental to the 
caribou. | 
Q I am prepared to accept | 
your statement this morning that the presence of 


man and his works has never been seen as an advantage 





for the caribou, £2 accept that, I understand you 


to say that looked at in terms of an opening of the 





Northwest, not only to a pipeline, but to all kinds 


of exploratory and other works, there will be impact 





on the caribou herd, is that generally what you 

are saying? 
A Yes - | 
Q Are you capable of making 


any assessment about what the impact of the construction, 





Of this project will be? Large, medium, small or 
PS ee ust win the realm of pure conjecture? 


A We don't know whether it 





would be helpful to give an answer to that. The | 
project itself under the conditions that you outlined | 


would have a small effect on the caribou relative to 





the total effect which we are predictina as a result | 
of all of the activities, You know, I honestly @nnot 
quantify beyond that point, what the effect of the 


project, assuming all of the assumptions that you | 





made, would have on the caribou, I cannot answer 


tiat, 





@) AL iGignk:, well then 


in terms of the -- 


THE COMMISSIONER: Excuse me 
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BURNABY 2, B.C. Parker, Weedon P55 
Cross-exam by Scott 


I think that Mr. Parker wanted to answer. 
MEY 3SCOT ER: eikcam ssorry: 
WITNESS PARKER: 
A if Sheunder stand it , 
your assumptions are that Arctic Gas would he in and 


out of the area in one winter construction season 





and that the pipeline would be buried -- 


THE COMMISSIONER: And there 





would be no additional -- nothing else would ever 
happen. : 

A Just the compressor 
stations would then be the only impact -- well, the 
caribou, as we know,would not normally be there except 
for a few stragglers in the winter and the pipeline 
will be buried, so the impact will be that of the 
compressor stations, and I guess beyond that it is 
impossible to go. Whatever the impact of the compressor 
stations would be would be what you would have. 

MR SCOTT: 

A Well, then if we look 
at it this way, if we look at Arctic Gas alone and 
I recognize your judgment that that is unrealistic, 
but if we look at them alone and do not for the moment 
hold them responsible for what may follow, would it 
DeveatreLousdy  tnat the ampact,of the pipeline built, 
assthey contemplate it to be built, upon the Porcupine 
Caribou herd will be very modest? 

WITNESS WEEDON: 

A Mee 1. think thet ws 
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BURNABY 2, B.C. Parker, Weedon 


Cross-Exam by Scott 


QO And is it likely in 
your judgment that whatever impact occurs on the 
caribou herd will be principally the result of the 


project itself or increased hunting and hunting 


pressures? 

THE COMMISSIONER: Or some- 
thing else. 

MR. SCOTT: Or something 
else. 


A I was going to say neither} 


of those two. As I explained before I feel that 
hunting is relatively easily controlled, but the 
effect of the triggering action, if thew is such a 
thing and I believe that there would be on further 
oil and gas developments in that area, is what really 
concerns me. That is the variable that I see as 

the greatest source of concern. 

@) Well,now taking whatever 
impact there will be on the caribou as the result of 
Phas project sat at dis. built, at what stage of the 
life cycle of the caribou is the impact likely to be 


maximum? - 
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Weedon & Parker 
Cross-Exam by Scott 


A I would say in summer. 
And let me ask you to 

ask the question again, are you dealing strictly with 
the Arctic Gas project now, or with the total - 

MR. SCOTT: Well, let's deal 
first with the Arctic Gas project. 

A Well, again with the 
scenario that the applicant has laid out here, then 


as Mr. Parker said, the effect would be basically 





limited to that, whatever effect the compressor stations 


and the summertime maintenance of the stations and the 
line, or surveillance, would have on the caribou herd 
that summer in that area. So seasonlly it would be an 
effect in summer on the caribou that both calved in 


that area and spend the summer along the coast and take 





advantage of the winds, and it would be the effect of 
the compressor stations and the maintenance or 
observation of the line. 


Q Well now, if we expand 





the question to include not only the construction of 
the pipeline by Arctic Gas, but the ventures and the 
ree on work: and drilling work that may follow 
in its wake, then what do you say about the impact on 
the life stages of the caribou, are we concerned about 
Migration or calving or both? 

A Again, to my knowledge, 


the caribou -or nO major portion of that herd spends 





the winter in that area north of the Brooks Range. 
Hence any effect on them would either be through an 


effect on their range, and presumably there would be 
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some effect on the actual plants they eat in the 
summertime, even from wintertime operations, but more 
than that, it would be the effect of the operations 
while the caribou are there on the summer range and 
their activities include calving and local migrations. 

WETNFSS PARKER: 

To followup on that in my 
involvement with this was with the Melchena herd 
where we had certain unexplaned factors that could 
not be explained by hunting pressure or range, and 
it seemed that the next thing we could isolate was 
stress during breeding periods. Well, stress during 
breeding and stress while the cows are carrying, and 
this is an area we know very little about. The Depart- 
ment. of Fish & Game is working on it, but it"s not an 
area on which you acquire knowledge easily, and only 
something you acquire on a long-range project. 

SO Lt s! very. difficult. to 
ultimately say what the effect of increased intrusion 
is going to be in this particular regard. We suspect 
that the intensive use of snow machines and other 
all-terrain vehicles has led to a considerable decline 
in fertility over-all, but we can't prove it. 

Q Well, Dr. Weedon, then 
would it be, if you took this project plus as you see 
it, the consequent developments, do I understand that 
the effect on the caribou would be really twofold: 

(1) in terms of their. ability to successfully calf in 
their traditional calving area, and 
(2) a reduction in size of their range. 


WITNESS WEEDON: And also 
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the -- and maybe it's part of your understanding to 
your answer -- udnany effective cutting off of the 
caribou from the coastal areas where they go to escape 
the flies in mid-summer, and either physically cutting 
them off, or making the area so busy in terms of human 
activities that they simply will not stay there. 


Q Well now, as I think 


L259 





we've seen, the applicant's prime route along the ocean | 


and their interior route would cross different parts 


of the range of the caribou herd, and the Fort Yukon 


corridor would also appear to intersect with the caribou 


range in part. Which of these alternative routings, 


in your opinion, would have the greatest impact, that 


1 


‘ 
\ 





is the greatest adverse impact, I presure that it/what we ar¢ 


talking about, on the herd considering if we can for 
the moment only the impact of the project itself? 

A I would still have to 
say the coastal or prime route, at least as -- yes, I 


think that's accurate, the coastal or prime route 


@ Is most acverse? 

ve. Yes, 

Q And next is the interior 
route? c 

A Yes. 

QO Ane ithen- the’ Fort “Yukon? 

A Yes. 

Q Let me ask you this: If 





we take the project plus all the consequent developments 


that/ou envisage?°you alter your ratings in any fadion 
because of that? 


A That becomes extremely 
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difficult to answer, for at least one basic reason, 
and that is that tn the routes other than the prime 
route, the Fort Yukon and interior corridors, you are 


dealing with forested or partly forested areas that 


are used by the caribou in winter, and if the activities 


-- increased activities of people in those corridors, 
and especially the interior route, were to lead to 
an increase in forest fires in that area, then I 
think there would be rather severe damage -- or you 
know See using the assumptions that forest fire 
fighting would be no more effective in that area than 
it has been elsewhere in Alaska, etc., I think you 
can postulate that there would be major losses to 
the caribou winter range, The question you're 
asking really, is that potential loss of winter range 
worse for the caribou than the potential loss of the 
calving area? Unfortunately caribou have to live at 
all times of the year, they just can't live ona 
part-time basis. 

Q £Well, I understand your 
Fating, if I can iIfommaliycall it that, of the three 


routes, attempting to measure the impact of the 


project alone and I don't think anybody really disagrees 


with that rating as far as I know; but now we come to 
the project plus its consequent development, and 1 take 
it that the consequent development is more likely to 
be pronounced on the prime route than on either of the 
interior routes. 

A TPN in keri ne tS: COrrect , 


at least if you are concerned with the known potential 
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now for major oil and gas discoveries. Thereseem to be 
-- there is more likelihood of such discoveries in the 


north of the Brooks Range area than south. 
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Q With that factor, in 
the scale, does that induce you to alter your ratings 
when you measure the impact of the whole combination 
of forces on the Porcupine Caribou herd? 

A Weld zany making, as: 1 
remember it is worst rating for the Prime Route and 


less for the other two. 


Q Yes, and you hold with 
that 

A becwink soe-= 

Q Either in the broader 
picture? 

A Yes. 


MR. MARSHALL: Contrary 
to Mr. Scott's assumption, not everybody does agree 
with Dr. Weedon's rating -- 

A I would be surprised 
if everyone did. 

MR. MARSHALL: --- and we 
will have some evidence later on, Mr. Scott. 

MR. eoCOTT: . Well. let. me 
put it this.way, everybody I have heard. 

THE COMMISSIONER: Those in 


the know. 


ME ao Con rs 
Q Now, Dr. Weedon, could 
I ask you one or two questions. It may bore my 


colleagues, because they may understand from the 


answers that have previously been given, but I am not 


sure I do, and I will just take a moment to see if you 
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can help me. I take it that the wildlife range as it 


presently exists permits development, either exploratory 


Or productive or pipeline by order of the Secretary 
of the Interior? 

A At the present time 
none of those activities except purely surface ex- 
ploration for minerals is allowed. The Secretary, 
on his own, could take positive action of various 
sorts to permit the pipeline crossing or to lease 
the see en oil and gas. 

Q But what I am getting 
at is when we take the range as it now exists, what 
stands between now and continuation of its present 
uses, is the willingness of unwillingness of the 
Secretary to act. In other words, he can stipulate 
any kind of exploration or use that he desires within 
that range? 

A Thatias. correct, ‘and 
the only qualification is that if Congress so decides, 
they can at any time pass a new law which establishes 
Aue OreaePant Of thie range torm‘tsome particular use 
and therefore restricts the Secretary's decision 
making ability thereafter. 

THE COMMISSIONER: If Congress 
passes a law designating the range as Wilderness with 
a capial "W", that would mean the Secretary wouk have 
no power thereafter to allow a pipeline or anything 
else, is that right? 

A That is correct. There 


are certain types of uses of an area, even certain 
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types of industrial uses of areas allowed under 
the 1964 Wilderness Preservation aut, put I do not 
believe that the Secretary would be able to allow 
passage of oil and gas pipelines. 

THis GOMMISS TONER : Excuse 
me, right now you mean he couldn't. 

A Nove © sal, Saying 
Subsequent to the establishment of that area as a 
Wilderness Area. 

O Then if that were 
established by Congress as a Wilderness Area, then 
Subject to further action by Congress there would be 
no pipeline across the ranae? 

A ietbims that 1s correct, 
yes. 

Mee AGKG MMII 

2) So that the situation 
at present, when the area is arranged, is that the 
uses that are permissible are at the stipulation of 
the Secretary. 

A Yes. 

& Q When and if by act of 

Congress if becomes a Wilderness, then I take it the 
independent action of the Secretary without the 
concurance of Congress forecloses for all practical 
purposes, exploration, pipelines, drilling and so 
on. 

A Yes. I might add, how- 
ever, that at present (tee does not have 


complete freedom because Congress in establishing the / 
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: range fairly clearly spelled out its general purposes | 

‘ with respect to that area, that is, preservation of 

? unique wilderness, wildlife and recreation See sla dS 

4 and because of that the Secretary would find himself | 

: in very deep hot water if he took an action contrary | 

a to that general purpose. | 

u Q Yes,. but now I take it 

3 that Gene winits of the range at the north are eseeneievie 
2 the shorelines, is that correct? | 





s 


A Yes, except for the 
area around Kaktovik, within the area, that is, within 
the Native land selections of that villade. | 

Q Yes, but there the 
limits are further inland in effect? 

A Yes, otherwise it's the 
shore as far as I know. 

Q Yes, and if a Wilderness , 
Area were declared, again it would not exceed the 
boundaries of the range at the shoreline. 

A ie CONG snot. that | 
as Correct. 

WITNESS PARKER: | 

A May, al anterject. There 
have been recent developments in the federal sector 
which indicate that some of these designations may 
be carried to three miles. This has not received 
testing in the courts and I don't believe has received 


any congressional action. This is originating in the 





Interior, but we have' seen proposals on the so-called 


D-2 lands to go before, the Congress which carry the 
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1 
boundary of the designated areas to three miles. 
Z 
0 Weil, let's just pretend 
3 
for the moment that that three mile extension is not 
4 
going ‘to be something that the Conqress is coing to 
5 
be able to take advantage of. iavake at that 
6 
absent that possibility, the Wilderness, capital 
7 
"W" will extend generally to the shoreline? 
8 
WITNESS WEEDON: 
. | 
; A Yes; or 2t could Lt | 
10 ; 
Congress decided to do so. 
ve 
@ But no. further. | 
12 
A That as iGOrrect:, 
13 
THE COMMISSIONER: Well, 2£ 
14 
it encompassed the same boundaries as the range does, 
15 : 
it would? 
16 
A Yes. May “i interject 
LZ ae 
here that there is a -- 
18 
IMGs COMI E I was coming 
19 
to the "Snapper", as you put it the other day, but 
20 
go ahead. | 
ga ; | 
A if was’ USE going to say 
De - 
that there is a draft proposal prepared by the manager 
23 | 
of this range, the Fish and Wildlife Service, in | 
| 
24 
-- oh, I forget what year -- 1970, approximately, which | 
25 
was a proposal by that agency to establish a Wilderness | 
26 
Area covering approximately 99% of the total land 
ea 
acreage of the range. 
28 
O And I take it that offshore 
29 
of the range, the watets and the land under the waters 
30 
is owned or controlled by the State of Alaska? 
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ci A Yes, from mean high 

2 tide ‘out. tor, three, miles: 

3 O Well, now, if COngress 

4 declared the range to be a wilderness to the shoreline, 
5 has the State of Alaska taken any position as to whether 
6 it will permit exploration and development in the 


a sea? 





8 A No; 26 has not. 





9 QO SO Lo teke 1.2 that vou 
10 are not able to tell us, at this present time, that 


ian even if this were declared a wilderness that there would 


2 be no exploration or development for oil and gas 
13 resources offshore adjacent to the wilderness? 


14 A That wcorrect. 
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1 Q Le fb could just: wetter -= 

3 _ A Thats s also true of tne 

3 federal lands and the outer continental shelf beyond 

4 the three-milve Limit. 

5 Q Yes. What I was getting 
6 at is I am sure you can see, is that even if the land 

7 be declared a wilderness, that will not, as matters now 
8 stand; preclude the State of Alaska trom permitting or 

9 indeed perhaps even encouraging exploration and devel- 
10 opment fordl and gas offshore the wilderness land. 





A But no facilities for that 
development could be located on-shore. | 

Q And let me just read a 
sentence from Mr. Collins' evidence, which you may or 
may not have heard, I'm not sure. 


A I believe I was here, 





sir. 
Q He said -- and he's speak-_ 

ing of the off-shore situation: 
"The off-shore situation is said to be promising 
more or less all the way across the ocean floor | 
out from the projected international Wildlife 
Ranges. shivenis 15 significant of future 
development, there will be many pipelines of 
course, inter-connecting wells and trunk lines 


both oil and gas, and it is not conceivable that 





the wildlife habitat -- that is the range and 
its surroundings -- will escape invasion. Ona 
nationalistic basis the oil and gas found off= 


| 
shore on the Alaska side would come out to market | 
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1 via Alaska and those resources found on the 

2 Yukon side tere come out through Canada, hut | 
3 the Wildlife Range would still be in the | 
4 middle and would still suffer invasion, regard- | 
5 less of which way Prudhoe Bay gas comes outside | 
6 as the first order of business next to the oil." | 
o Now first of all do you agree with that statement? 

8 MR. HOLLINGWORTH: What page | 
9 is) that, Mr. ScoEt? 

10 MR BCOrrs Well, Lt's | 
ii Noe=5-of the: summary of Mr. Collins' evidence. If, it | 


| 
would be helpful I'd be glad to show it to you. | 


A Do you know whether Mr. 
Collins was talking about the International Arctic 
Wildlife Range in Yukon, or was he talking about the 


Arctic Wildlife Range in Alaska, or both? 


Q I think he was talking 





about both, and just so my friends will know, he 
read this into the transcript at page 7288. 

THE COMMISSIONER: Just show 
that to Dr. Weedon. 7288, let's just make sure we've 
got this. * | 

A Now once again, Mr. | 
Collins was apparently assuming that Congress would not | 
establish the uplands of the range, the Alaskan | 
Wildlife Range, as wilderness. \- | 

MRa «SCOT: I think that"s | 
correct. He's talking in that paragraph not about a | 


capital W Wilderness, he's talking about the existing 


Wildlife Range, and the first question I have for you 
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is, do you agree with his comments in that context? 

m A We soi ldstthink, at least, 
unless I'm very confused, that this is essentially 
the same statement that I have made, that the Arctic 
Wildlife Range, unprotected by some sort of no-trespass- 
ing sign, as it were, would be subject tomany develop- | 
ments based on the existence or probably existence of | 
both on-shore and off-shore non-renewable resources. 


Q Well, what troubles 


me, you see, is that without a stipulated assurance 


from the State of Alaska that they will not permit | 
oil and gas development or exploration off-shore even | 
when a wilderness is declared, how cam we have any 
assurance that that eventuality will not occur? With 
the result on the wilderness that seems obvious. 

A But I'm not quite sure 
what result on the wilderness you're talking about. 
If the uplands cannot be used as locations for storage 
or supply depots and docks and roads and so on, then 
I'm not quite sure what effects on the wilderness | 
you're really talking about. 
r Q Well, what I'm referring 
to is if it were possible to develop or explore for 


Oil and gas off-shore .. the wilderness, even without 


staging areas in the wilderness, I think you would 





agree with me that that's going to have impact , adver-| 


se impact on the wilderness itself. 





A Yes, I'm sure it would to} 
some degree, and that is to the limits of the noise 


vibrations or whatever air traffic, etc., that's correct. 


Orgy? 
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Weedon & Parker 
Cross-Exam by Scott 


Q Sor that Lt the’ foothiiis, 
for example, on the shore of the wilderness area, are | 
used as a calving ground for example, to take only 
one biological use, any off-shore development may 


adversely impact that biological use, if it were to 


CCcurs 
A It might. 
Q Yes. 
A Much less than a combina- | 


s 


tion of off-shore and on-shore, however. 


Q im agrea, bute dt) athe | 
impact it nonetheless. | 
A VESig 
26) What I'm ‘saying ws, eee) 


there a grave risk that util we have an assurance from 
the State of Alaska that that will not occur, in the 
face of a Wectaration of wilderness, that there is a 
possibility of impact in any event? 

A Yes. I would like to 
point out that the State of Alaska has been considering 
whether to lease for oil and gas development tracts 
of state land off-shore from this general Beaufort 
Sea area. However, the area under consideration by 
the state does not go beyond, that is eastward of 


the westernmost boundary of the Arctic Wildlife Range. 





Q You would agree with me 


that if, ‘contrary tov’ its- present: policy,< the’ Stateret 


| 
| 


Alaska were to go further and lease areas adjacent 


to the wilderness range, that would seriously damage the 


possibility that the range would be declared a 
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a wilderness. 

2 mi A It would suggest that the 
3 State did not value wilderness on-shore very highly. 

4 Thattls at Least On that coastal strip, that is correct. 
5 Q It would make it very 

6 | difficult, wouldn't it, to get a wilderness declaration 
7 through the Congress in the face of such acts, if they 

8 occurred? 

9 A Oh, it depends on what 

10 the Senes 49 states wanted to do, actually. 

11 WITNESS PARKER: Mr. Scott, | 
12 I doubt very much if what happens on the west side of 
13 Picwcamniingenr vet lo Going €O Inftiluence: the action of 
14 the Congress on the east side. The normal situation 

15 in wilderness areas is that while it's desirable that 

16 they have some kind of buffer or something,this is not 
17 one of the msitive requirements of the Act. There 

18 certainly has been activity on the west side of the 
19 Canning in past years, not 1" recent, but in '69 and 
20 "70 there was activity there, and I don't think it's 
21 quite the factor that you're portraying it to be. | 
22 i Q No, I agree, commissioner, 
23 that what happens on the west side of the Canning | 
24 River isn't likely to effect the attitude of Congress 

25 or the other states to what happens on the east side 

26 of the Canning River. The point I make to both of you 

24 is that central to your view and the state's view that | 
= the shore route is not a good choice, is because it 

oe will impede or make it:possible, I think virtually, if | 
30 





adopted, the declaration of wilderness in that north-east 
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Weedon & Parker 
Cross-Exam by Scott 


corner of the state. That's the thrust of your statement 
to us, and what I+ say is that preceding that, surely, | 
if the north-east is at stake as a potential wilder- 
ness, would come a declaration from the State of 
Alaska that it did not propose,in the event that this | 
“was declared a wilderness, to permit off-shore drilling 
or exploration adjacent to the wilderness. That we 
haven't had, as I understand. | 


A That 1S Cconrect; 





Mr. ce I think the reason that has not been had 
is because no one has asked for it and Congress | 
has not begun seriously to consider wilderness status. 
Wilderness status is not a part of the D-2 contro- 
versy, and there's been no indications that anyone is 
going to interject it at this time. Soul. think that 


one can hardly expect the state to respond to a 





Situation which is somewhere in the far future. 
Q But am I correct that 


there has been no declaration by the state that if 


this were declared a wilderness it would not permit 
adjacent off-shore exploration and development? 

_ A That's correct, and becausp 
there's been no declaration because it's never been 
asked. 


Q It's an "After you 





Alfonse, situation." 

A Right. 

THE COMMISSIONER: May I just 
asmoeaanuescLon: [i you. —— well, all night, at the 


present time you have the Arctic National Wildlife 
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1 Range in the north-east corner of Alaska lying between 
2 Prudhoe Bay and Pee Caneewan border. Peethae Ls 

3 designated as a wilderness by Congress, then there 

4 will be no Arctic Gas Pipeline along the coast to the 


3 Canadian. border: 
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Cross-Exam by Scott 


That would leave open the 
Interior Route of ‘the range. 

Now, we at this Inquiry have 
had proposals that Canada should establish an 
Arctic Wildlife Range contiguous to yours and it would 
really cover the whole of the Northern Yukon from the 
Porcupine River north to the Arctic, to be very, very 
Tough about it’ alt. 

Now, if you do designate 
this as a Wilderness Area, it means that Arctic Gas 
cannot build that pipeline along the coast which 
is their preferred route, their prime route. As far 
as environmentalists are concerned, and all who have 
given evidence say that the Interior Route would 
cause a qood deal more environmental damage in a 
broad sense than the coastal route. From Arctic 
Gas's point of view the Interior Route, in addition 
to causing greater environmental damage, costs 
$500 million more to build, which even in the circles 
in which they move is not inconsiderable, so a 
great deal depends on the attitude that first of all 
the Secretary, and secondly the Congress -- or first of 
all the Congress and secondly the Secretary, adopt 
toward that range, will the Secretary allow a_ pipeline 
to go through? If he does, what would be the reaction 
in Alaska and the lower 48? Is Congress likely to 
designate it a Wilderness Area? Those are questions 
that are essentially political in nature, but since 
you dqentlemen are here, are you able to say whether 


you have any views reaqarding the likely outcome in 
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Parker, Weedon | 
Cross-Exam by Scott | 
terms of the status and the future of that range? | 
Is it likely that.a pipeline will be allowed to be 
Hutte across it? Is) it likely that it will be 
designated a Wilderness’ Now, having regard to the 
success you had in your opposition to the pipeline 
in Alaska, you may not wish to comment, but what 
doryousthink?. If you are able to answer it at all, 
if you can't I will understand perfectly. 

WITNESS WEEDON: 

A Mr. Commissioner, in 
my view, Conaress will not ask the question about 
Wilderness status for the Arctic Wildlife Range 
before considering the route of the pipeline. That is , 
it will not say, "Is this a good wilderness area and 
let's designate it as such", because immediately it 
Reus be faced with the consequence of that decision 
on the routing decision. 

Contrary to that I feel 
that the immediate decision facing Congress and facing 
the Secretary is where will the gas route be authorized. 
That question will be answered first. If the answer 
is, that the route shall go through the Arctic Wildlife | 
Range, then-the only question of wilderness that | 
remains is what portion other than that which the | 
gas pipeline affects can be designated, should be | 
designated as wilderness, but there will no longer : 
be the full option. | 

If on the other hand the | 
Secretary,.or Congress, or F.P.C. or all of them or the 


Presidentionmithe;King..of Gaudi Arabia decides that _ 


im fact some,other route other , than the Prime Route 
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. is the preferable one, then we still can ask the 

é question of waeedctnote having set aside this other 

3 thing: 

4 I may have just talked double 

° talk, but I am just simply saying that right now 

6 the question of getting gas out is uppermost in the 

7 Conaress's mind. - 

; MR. MARSHALL: Excuse me, 

9 Mr. Commissioner, with respect to the point that has 
10 just Bese under consideration, my recollection had 
11 been that some of the witnesses in Whitehorse had 
> dealt with this, I think that Dr. Leonard dealt 
13 with it to some extent and you might look at 7318 
14 of the transcript. I had asked him if the 
15 Secretary was authorized to permit the granting of 
16 an easement for a pipeline across the Wildlife Range 
1? and he referred us to a 1973 legislation, a special 
18 act of Congress, and he goes on at the bottom of 
19 the page, he says at line 22: 

20 "So then Congress took its hands and passed 
21 the amendment to the Mineral Act which 

22 puovidés very simply that rights-of-way 

23. through any federal lands may be granted 

24 by the Secretary of the Interior for pipeline 
eo ‘purposes. The next paragraph is definitions: 
oe ‘0, o\ For the: purposes’ of this section 

a federal.lands means all lands owned 

me by the United States, except lands 

ch in the National Parks system.'" 

30 


Now, over the page it is not completely clear to me 
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Parker, Weedon 

Cross-Exam by Scott 
if there is a line missing or something. He goes on 
to make reference ‘to lands held in trust for Indians 
or Indian tribes and lands in the outer continental 
shelf, which I take it may be an exception to the 
definition, but the impression I was left with by 
that answer and perhaps should be clarified if 
it can be is that all lands owned by the United 
States would include lands in a wilderness area. 

A It would seem then 
that fnere are two acts of Congress which oppose 
each other. The Wilderness Preservation Act of 
1964 which prohibits pipelines in an established 
wilderness area and this other act, to which you 
referred, which is, I helieve, the Mineral Leasina 
Act Amendment of 1973, I certainly am not going 
to lay bets on which of them is paramount. 

MRew SCOTT s 

QO Dr. Weedon, the point 
that I was trying to make, and perhaps it is clear, 
but the Commissioner indicated that there were two 
units which were involved in this process. One 
is the Secretary of the Interior while the matters 
of range and one, the Congress, which if it acts, 
may make the range a wilderness. But I take it that 
we are agreed that there is a third unit, that is 


the State of Alaska which either before or after the 


declaration that the range is a wilderness can impact 


the area to a greater or lesser deqree by permitting 
oil or gas exploration on its own lands adjacent 


offshore of the wilderness. 
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Cross—Exam by Scott 


A Thateisacorrect, and 

WITNESS PARKER: 

A And MreaScott;,.,the 
state is very tender in its position in the way it 
handles its tidelands, not only in reference to the 
issues onshore, but certainly in reference to the 
outer continental shelf policies of the federal 
government and we watch all of them very carefully 
and what we do in the Beaufort Sea iS going:;to have 
some effect on what the Federal Government does in 
the Gulf of Alaska in the Bering Sea and in all our 
offshore areas in the same way what we do in the 
Gulf of Alaska tidelands can affect what the federal 
government will do in the Beaufort Sea. 

So we have toglay this. on 
a statewide scale and cannot isolate our decisions 
in the Reaufort Sea from the whole dialogue which 
we have underway with the federal government on the 
outer continental shelf. 

Q iathank] thefpeint»that 
really troubles me is if you take Mr. Collin's 
statement about the inevitability of extraction of 


Oil and gas wherever it may be found, if that is 


what it means, it rather casts doubt on the possibility 


that even with the declaration of @ wilderness, 
the offshore oil and gas will remain immune from 
exploration and development. 

WITNESS WEEDON: 

A Your~could also say, 1 


think, that even if, number one, Congress established 
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aa ae Cross-exam by Scott ieee 
1 the Arctic Wildlife Range as wilderness, and 
2 number two, the State of Alaska said, "We will honour : 
3 that by prohibiting leases in the area out to 
4 three miles", the federal government could beyond | 
2) three miles lease its outer continental shelf lands | 
6 | and make it impossible for the state to honour | 
7 its promise, because otherwise we would be subject | 
8 to drainage of our reserves from outer continental | 
9 shelf activities -- : 
10 ’ @) To say nothing about | 
lel the Canadian Government -- | 
ie A That is correct. | 
13 QO -- in adjacent areas. | 
14 A And maybe you have some 
Li slant drilling techniques that allow you to -- well, 
16 I won't go into that. But in any case, in fact, 
Le] we all do, and-I think the basic point of this, we 
18 all do have to have some means of meshing our priorities 
1a) and our plans to come up with some kind of a general | 
20 ‘and comprehensive and broadly based plan for the | 
24 development of that entire northern region, because | 
22 We are so independent on one another's decisions. | 
: 
24 | 
: 
26 | 
| 
rae 
28 
ras) 
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Weedon & Parker 
Cross-Exam by Scott 
Q Perhaps what I'm getting | 
ate ist hat oir you: take Mr. Collins' statement -- and | 
perhaps I've just stretched it a little bit, he's 
only talking about a range -- and if you take what 
you say about the rights of the State of Alaska on | 
off-shore lan ds and the rights of the Federal Govern- 
ment, to say nothing of the rights of the Canadian 
Government in adjacent oil and gas territory off-shore, | 
we may be attempting to preserve a wilderness by | 
refusing permission for a pipeline, that will be 
impacted in any event over the long term. Is that a 


real risk? 





WITNESS PARKER: Mr. Scott, 
Eewuid tike to address that at some length. You left 
one factor out in the triad which you developed. The 
President of the United States has expressed himself 
rather clearly on oil and gas development, on energy 
development in general, and that in essence is the 
PolLlvcy taateine interior 1s "carrying out. i think 
it is fair to express it that the federal policy at 
the moment is yes, we will develop oil and gas | 
wherever it*is found. This is very clearly not the | 
policy of the State of Alaska, as many, many scatenen ee 


of the Governor have revealed. His statements reference 
Katchumak Bay are best known, but the policy of 
the state as I said, as expressed by the governor, is | 


expressed by the Commissioner of Natural Resources, by 


Dr. Weedon and almost everyone else who has spoken for, 


is that living resources will have priority over oil 


and gas development in those areas where the habitat 
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1 of those living resources is identified as critical or 

2 even in some cases ee sub-critical, and that is our 

3 policy and I don't like to speak for the Federal 

4 Government, but I think that has been very clearly 

5 expressed. Beyond that I don't think we're prepared to | 
6 go at this time. | 
il Q No, but let me make clear 
8 that insofar as my personal opinion, if there's any 

S) weight in it, and obviously has none, OL ea) Gs 

10 favor oF withered’ areas, but what I fear in the 

2% scenario that is at least possible here is that we | 
a2 will deflect the pipeline to some other route, Sadan 
13 of one's wilderness concern in the north-east of 
14 Alaska, only to find that that area is ultimately impac- 
5 ted by oilend gas exploration off-shore. 

WITNESS WEEDON: 
16 A I guess my philosophy is 
Ei simply that just because there are other battles on the 
18 horizon, doesn't prevent you from trying to win'the 
i? one that's at hand. | | 
20 Q I guess, Dr. Weedon, it's 
21 the optimist versus the realist. You may win that one. 
22 : WITNESS PARKER: But I think, | 
| 

23 Mr. Scott, all we offer you is the past performance 

24 of this administration, ad since it's only been in 
=| power a year, well it doesn't take that long to research| 
26 | the track record. 

27 Q I didn't intend to | 
28 suggest that any other political party would be able 

29 to do a different or better job. Commissioner Parker, 
30 
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evidence given in chief at Whitehorse on the 14th, 
you were dealing generally with the history of, 

the history and development of the transportation 
COrridor Yconcept' and’ you referred to the fact that 
the transportation corridors were early advanced by 
conservationalists and environmentalists in Alaska and 
elsewhere as a means of defining where surface trans- 
portation facilities should be located in order to 


limit their impact upon the wild lands and the wilderness 





areas. You also gave, I think, a number of other 
potential justifications-- connected justifications | 
for the use of corridors such as the multi-utilization | 
of resources pads and so on. 

PLOW, gO) On fo, dealewith the 


application of this concept in Alaska. I, in reading 


your evidence, I was unfortunately unable to bethere, 





I detected a note of cynacism about the corridor 


concept as a mode of limiting environmental impacts. 





I wonder if you can tell us anything about the 
Alaskan experience in terms of that single objective 
of the corridor concept limiting environmental impacts}? 

3 A Yes, the point that I | 
was trying to make there foweuae an achieving a COLm = 
dorj;an other eoRdavcnkititic a certain transportation 


mode into a rigidly defined corridor you may be 


creating worse environmental hazards than those you 





were trying to avoid, and what has happened in the 
past is that often those who were promoting corridors 


as a means Of corrallinttransportation into one narrow 





strip or in effect creating situations which were 
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not constructable and all I would say there is that the 
concept of the corridor should not be used as an 

excuse for bad engineering. You have to remember the 
period in which this early concept of corridors occurred, 
why the philosophy in the north at that time was 
expressed on your side of the border by the roads to 
resources programs, and on our side of the border by 

a less well articulated program, but one very similar. 
The idea was that we are going to fan out all over 

the Memes to build roads everywhere, this will 

unlock our vast untapped resources and everyone will 

go off into a wealthier and happier future. So the | 
early corridor concepts as brought forward by conser- 
vationalists were in response to that particular 
philosophy, and simply stated that if you're going 
Eomopenwup sAthe .country,,.. dont build a road up all 

three valleys, just use the one in the middle and leave 
the other two untouched . 

Q Yes, I recognize the 
historical criticism of the roads to resources approach | 
which &s I understand it was just to put roads Senile 
and if you find something at the end to justify the | 
existence of a road, and I understand your criticism | 
Gf shat -but.L wonder, 1f you could zero in on whether | 
corridors as yau understand them, and your experience | 
with them, have metthe other conservationalists' 
oe etc aes which is to minimize environmental impact, 
and before you answer perhaps I could put the proposi- 
tion to you this way: It is asserted by some that 


in developing Northwestern Canada there should be a 
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* corridor. --let's not. be toor hypothetical,=--. up the 

2 Mackenzie Valley which will have an oil pipeline, a 

3 gas pipeline, a railway, a highway,and perhaps a number 
4 of other transportation forms, if any .are devised, 

5 with the idea that these shouldbe isolated in one gen- 

6 eral area. Now leaving aside the virtues of that 

7 proposal from the point of view of maximizing facilities, 
8 what is your experience about that approach in terms of | 
2 reducing environmental impacts? 

10 A ie thin thats tie vou, Oarry 
11 that to extremes you run a grave risk of putting the | 
12 -- some facilities in the wrong place. I think, yau | 
13 know, that the response to roads to resources program | 
14 should not be an effort to put everything into the 

15 tightest possible straight-jacket. We have to talk 

16 about ee different types of transportation systend 

17 here, those which are designed to serve the population 
18 in place, those which are designed to serve resource 
19 development. Regarding those, designed to serve | 
20 resource development, which is what we're about here | 
21 today, why until you find your resource and then | 
22 carefully define your market, why you're dealing with 
o somewhat a tabularasa it's almost impossible 
= to make judgmental decisions on. 
a i think ‘the only substitute for 
= that is simply a good planning process which takes into | 
27 effect existing already developed corridors, and hope- | 
28 fully reacts to those, if desirable, or if you want to 
- take some of the other approaches which have been ad- 

30 


vanced, that too much transportation in one place is | 


bad, why you can react the other way,but at least you 





























as 

942. agp vied eed ood o eae 

wre? 2 { ict oven mk 
sion kageed bree gewtele © aie: |e ier 

haiived ea Yas D0 (ait an toh Steg eee pty 

We idlowt saetyirte aah den sabi ort Hidew 

yi Gale @hike SE aid volt .so%e. faxe 

zt iyomeongn Do wee a4 jaliog ont proeet. Ineoyorg 

it 4o0) 4 20 08 Oper Geyoy a ew 

-sor ot [A vegtietivde patsubst 


lal, 25> © “hd HO HRBTIxS oF =Fe07 
noew act 04 QeE@Rhsont emes -- 
' O42 52) 4 Omi epee aad sta ds) ywona 
‘oe of 200 ve ee eel tor Bigote 
bo eseisade ofehras@)tectdpea 
net dou. t) eegy’ Sat ehih owt seeds 
~~ @5 Seoplest o16 ee RAweeons, gezan 
oocles> ste colt ai eselqret 
6 Saath nn hie »thnemgoleveb 
oe 2 Ol oe eae 
Joy beh eey, inh api yysbor 
ch [ieee ae ges 

aki sl sesamin sont 
* 


pi Lesive Vly ods mor 





gfe eVitich ate SPs ; 
wi Som |, S805) oar ante 
Jesse AY SL 7 Titty ae 
rbe, con eriy betel 


i a a 
oi ole 4 ea al 2 le ’ ; 


were THOS) 45 did paw Sorte 


ALLWEST REPORTING L.TO. 


BURNABY 2, B.C. L236 


Weedon & Parker 
Cross-Exam by Scott 











j should do so from a basis of maximum knowledge. I 
4 think corridors, the phrase "corridors", has tended 
' to become a cure-all. for just a simple lack of applying 
‘ good planning practices, and good engineering in 
' Situations where industry wanted to do something mecen 
; the government was not willing to challenge it, and 
s hopefully people tried to then fix the future in place 
so that government response would be ensured, no matter | 
, what. That's the reason why the State of Alaska 
un challenged B.L.M. on their corridor concept, and hope- 
sa Palivy wilt continue’ to’ do -so. 
BA I have no way of knowing, and 
2 L don"t think anybody else does, at this particular 
= moment in history whether a Mackenzie Valley corridor 
” is going to serve your needs for the ultimate future 
4 bet ren rlhani aa Dempster Highway corridor. 
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i You know, I | 
- don'** ‘keep that! uponityour pantiicular affairs... I | 
, 3 can only speak to our own and I am convinced at 

4 this moment that we can make maximum value of our 

>| existing north-south corridor in Alaska, and that 

é| we will open up east-west laterals from that with 

7 great care and only when the needs for such east 

8 west laterals become overwhelmingly apparent to 

? us. 

10 OQ Well, let's leave out 

1 the extreme cases, you mentioned one, trying to | 
1 jam everything into one corridor and the extremes 
13 at either end are not likely to be very productive 
14 of useful information,. - Let's deal generally with 
= they situation, and @let"strecognize as,I think,to he 

— the case, that there are a number of different motives 
1? for a corridor, economic, the advance, the extent of 

~ knowledge of one piece of land as opposed to another, 
12 which Dr. Weedon mentioned and a variety of others. | 
<o I have not doubts. What I am saying, is have you : 
a any experience that you can give us ahout whether 
= the aking inineeel impact objective of the corridor | 
= concept has been met? Leave aside the other objectives. 
on 


Has the Se aoe te) Jo mit environmental | 
impact by corridors been met in your state? | 

A Dr. Weedon just suggested | 
the pipeline south of the Yukon where the pipeline 


followedthe natural qeographic route which also 


happened to contain a highway, and this is really the 





way in which corridors*are chosen,;,is by -following 
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natural geographic routes, corridors in the sense 
that we are talking about them here, in the rural 

was 
context. So what we did achieve there/ we eliminated 
the necessity to build a haul road from Livengood 
south of Valdez, however, since this also happened 
to be the way that Alyeska picked their route anyway, 
we got into this particular controversy and we did 
get into it during this in certain selected areas, 
why -- there were other factors came in which forced 
us to noe observe the corridor complex as you are 
thinking of it here. An area in which I am thinking 
of particularly where we had a great deal of 
controversy was on the Salcha River area which is 
south of us, a Fairbanks area heavily utilized by 
recreationists from that city. 

The Ayeska route as chosen 
by them diverts from the highway by some six or 
seven miles and traverses the recreational area at 
a point at which you might describe is almost 
maximum impact, The people using this area 
made a strong presentation thatthe pipeline should 
be routed nearer to the highway. After a thorough 
examination of this possibility it was found that 
putting it nearer to the highway would simply impact 
other recreational areas, would not be geotechnically 
or hydrologically as suitable as the route chosen 
and would also have severe impact on the Stratigic 
Air Command Base. 

So, for those reasons we 


did not observe the corridor concept in its narrowest 
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confines,hin that particular !situation: 

North of the Yukon, where we 
were Operating On;without thesesother constraints, the 
pipeline and the road follow each other except where 
it would be nonsensical in an engineering sense to 
have them absolutely parallel. Now, trains, we had 
another chance to follow the corridor concept in 
recent years in Alaska when the Fairbanks, Anchorage 
Highway was built, In this case the highway 
could have essentially paralleled the railroad 
tracks or could not have been built at all, but 
assuming that we are following on the corridor 
concept of putting everything as close together 
as possible, the Department of Highways when that 
decision was made some twelve years aco simply chose 
to follow the best highway route and in essence 
ionored the tracks. They are very close together 
simply because they happened to go through the 
same mountain pass eventually. 

fsehonkethatitaseyou "get into 
development on those terms it is goina to work out 
very naturally where you want facilities to parallel 
each other and where you want them to diverge. I 
donit think that it is goimto be any big problem, 
aSoul esaid before, imget ting enpid-ofsone ‘concept, which 
probably didn't make good sense either socially or 
economically, it is not a good idea to jump all the 
Other way into another one. 

0 Well, could I ask you 


to look at, page 7518 of your evidence so that I'll 
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be sure that I understand. The last paragraph, and 

I am quoting. 
"Now, the first of these reasons was used by 
early conservationists and environmentalists 
in Alaska and elsewhere as a means of defining 
where surface transportation facilities should 
be located in order to limit their impact upon 

the 

the wildlands and wilderness areas . By the 
designation of corridors it was hoped that 
a plethora of roads spreading over the 
landscape could be avoided. Now, this 
concept is still advocated by some conserva- 
tionists as a hasic tool of land planning 
But seems to be used less and less as 
the term ‘transportation corridor' becomes 
more and more associated with the maximized 
development scenario. The concept has certain 
Valladpiy iipnbhat. it did limit transportation 
impacts. However, those who advocated it 
never did follow through to examine the 
environmental impacts that would be associated 
with placing) transportation facilities in 
corridors that were unsuitable for them." 


I quess what I would really like to know, is have 


you any judgment about the environmental impacts that 


the advocates never followed through to examine? 
A Yes, the impact 
would be, if you were to follow the corridor concept 


in its narrowest concept, to where you are taking -- 


where you want to build a road and a pipeline together, 
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and of necessity in order to meet its Grade requirements, 
2 the road must somewhat snake up the hills, make 
: 3 Switch backs, aim for the lowest points and so 

4 forth and where the pipeline can follow an essentially 

5 Straigne route) “andr thise Lisvthe situationnthat exists 

6 between the Fairbanks and in the Yukon Valley where 

7 the pipeline crosses the Tanana Hills. 

8 In that case, if you were to 

9 take and follow the road with the pipeline, assuming | 
10 it is not possible to follow the pipeline with the | 
ae road, because youwuldn't be able to drive over it, 
12 well, you would probably create a great deal of | 
13 environmental decradation because you would be 
14 either putting in your above ground sections or 
15 your below ground sections on some long, traverse 

16 side hill cuts, instead of stovepiping right up and 
17 over the hill and down, which is the easiest way 

18 to put in your pipeline. 
19 On the other side of it, 
ne getting back to the earlier example of the Fairbanks- 
21 Anchorage Highway and the railroad. If you were to 
22 follow the railroad with a highway, and follow it 

23 rather narrowly, why you would probably be creating 

24 


some very bad problems with river crossings, erosional 
control and so forth that were avoide d by taking 

a separate routes. I am not sure how carefully this 
was considered, but knowing some sections that t he 
railroad traverses and knowing the impossibility of 
following them with a highway, what I am sayina is that 


if you followed the railroad exactly you'd have had to 
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Cross-Exam, by Scott 


blow away half cof a mountainside in some places’ 


in order to put your highway in, and that, you know, 


is what happens to your corridor concept, is that 
geography interferes in the same way in which in 

an urban concept, why society interferes and 

keeps planners from following through with their 


grandest designs. 
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1 Q We are alwayg, you and I are 
2 always Going to beat each ether with an extreme case but lets see if T 
3 can have one more crack at this. I take it that everybody | 

: | 

4 recognizes that you don't simply anywhere select a / 

3 corridor and jam everything into it, because it's a | 

6 corridor. There's no magic in that, is there? | 

7 | A No, I guess that's the 

8 eee not everybody did recognize it. 

9 Q All et it's recognized 
10 between you and me at least at the moment. Would it be | 
is: fair to say that what you do therefore is you take 
12: your transportation requirements, whether at be fade. 

a road, oil or gas pipeline, and first of all put them 

14 where they best should be, recognizing that as you 

is build one, the maximization of resources and facilities | 
16 will probably make it desirable to put it near the | 
17 existing one? 

18 A Sure, providing you need | 
19 the facility in that particular location. | 
20 Q Right. | 
21 A No problem, we're not | 
22 that far apart, projects have always tended to 

23 maximize their costs by piggybacking on other projects, | 
24 where possible. It all depends on what you want to 

25} do, really. German railways were built for different 
26 reasons than American or Canadan railways, and tend to | 
27 follow different patterns, and certainly have affected | 
28 the development of modern Germany, the same way as our | 
29 railways affected our development. 

30 


To go back and I'll say we 








get 2 nob 
] niet op - ae 











a 


2s 
i 






















a 
a? ite 
+ ucy rsdd. res. wat? 
* . 
Te 


mse bth 2 si 


vad 
_ 


us aT | 12 
- 


wa firm gov ele 
git? VYh2 07 =] 
genet Svc 

eae 30 iia ,bs0x { 
a 

~eel vol ere 

ai* ,ano Ritud 
fdedorq ILiw 


F ; i 
/ are ents eine 


"vlilicst .s 


» 
a 


siege wt dard 
Fees 


11 siG, Ireomed on ee 
“Wy ? MA . . ‘“ wali 
at 


la eta ine id 
%: gic 7 § 
ac 7 





294 | 
ALLWEST REPORTING L-TD. aL 


Bens Weedon & Parker 
Cross-Exam by Scott 


would have done it differently is, you know, it over- 
looks the particular moment in history in which those 
railways were developed. In the same way we built our | 
highways and tended to follow railroad corridors for | 
| 
geographical reasons, and also because that was the 
cheapest way to get equipment out to the highway site | 
in the early years. “Also the right-of-ways were | 
pide. 
, Q So I can't get you to go | 


back on the Alaskan experience and tell us whether on 


environmental terms corridors have met the objectives 





that in part led to their development? 


A I think the reason why is 





that we have never in the state used four corridors 


as a formal planning concept. We have dealt with the 





rights-of-ways of various projects as they came alone. 
Sometimes weiliee tsomst ines badive bit as 1 ve Peida EG 
illustrate with the various projects that were developed | 
in Alaska, the concept of putting everything into one 
particular corridor was only advanced at one time in 
history, and that was where the North Commission, which 
was created by Governor Hickle at that time, was 

created to develop a system of railways t-o the 
Arctic Ocean and through Western Alaska, They did 


they did many studies and eventually $3 million of federal 





and state money was spent on a study of railroads and 
roads through the north and to the western areas. 

this study did the normal limited amount of soil testing 
and other things you would determine as to whether a 


H 


railroad could be built 294 theraijroada because of Governor 
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Hickle's predilection was a first priority. Railroad 
was routed to the Arctic up the, from the Nennana 


to Tanana, to the area of Alatna where it split, 





part going westward into KObUK» the other part going 
up the: Koyukakh River to the north fork of the 
Koyukak up the north fork of the Koyukak | 


and through the Brooks Range, coming out on the north 
Side of the Brooks Ran_-ge and then generally heading 
for Prudhoe Bay. The reason for ths long digression 
is simply to point out that this is not the route that | 
was taken by the pipeline or the road. So our very 
first effort at corridor planning even though we spent | 
53 mMilizon on it, did not result in the actual facilitias 
following that particular corridor. The reason why 
was because that corridor was not the most suitable | 
one for a ppeline, and the road of course was built to 
follow the pipeline. 

THE COMMISSIONER: Has the 
railway been built? 

A Oh no. No, there has 


been no extension of the Alaska Railway. 





: Q It goes as far as ae 
doesn't it? 
A Yes. That happened in | 
LOLS: 
MR. SCOTT: Thank you, those 
are all the questions I have. Thank you, Dr. Weedon | 


and Commissioner Parker. 


THE COMMISSIONER: Re-examinatian? 
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BURNABY 2, B.C. 


Weedon & Parker 


MR. ANTHONY: No re-examination, 
ve THE COMMISSIONER: Well, 
thank you very much, Commissioner Parker and Dr. Weedon. 


We certainly are in your debt for coming and giving 





us the benefit of your wide knowledge and experience | 

in these matters. I hope you'll convey the thanks 

of the Inquiry to the Governor for allowing you to 

come as a matter of good neighborliness. I really have 
appreciated it and thank you very much. 


4 


WITNESS WEEDON: We really 





enjoyed our time here very much, and I would say that 
if the Inquiry as a whole or in part ever wishes to | 
visit Alaska in the future, I'd certainly be glad and | 
I know Commissioner Parker would, to help pave the way : 
no, I shouldn't use those road terminologies -- help 
make it possible for you to have a good visit. : 

MR. SCOTT: We may pay for 
that expression of "goodwill", sooner than you expect, 
Dr. Weedon. 

WITNESS PARKER: Thank you, 
Gommissioner, and it's certainly not been one way. We | 


have learned a great deal from this experience and we 


will certainly carry back a good deal of benefit to 





the state from it. 

| THE COMMISSIONER: Well, thank | 

you very much. I think we'll adjourn for coffee and | 

invite our guests to join us, and then we'll start | 
again in a few minutes. 

(WITNESSES ASIDE) 


(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
. THE COMMISSIONER: Well, we 
will come to order then. 
MR. SCOTT: Mr. Commissioner, 
Dr. Owen Hughes aave evidence at Whitehorse on 
Augwustirthe aoSth ,  votume “55. # NOES on a panel 
that CARC called with himself and Dr. Morlan. Dr. 


Montamib tHink is in'*the Soviet Union, or away. Dr. 





Hughes was recalled for cross-examination at my 
request. It may be that other counsel have questions 
of him, I don't know. He has already been sworn. 
Mz. Marshall, have you =-- 

MR. MARSHALL: I think we 
startt with? == 

MRE oCGre:s Oh, .. am Sorry. 

Me Leta ee eo == 

Mine iotiincs« I have no 
quéstions, Sie: 

I believe Mr. Bayly -- 

MR. SCOTT: Mr. Bayly told 
me had none. 

MR. HOLLINGWORTH: I have 

none. 

MR. MARSHALL: I now have 
one. 

Me SCOTT: IL saw from the 
look of your back bench there you might have one 


ae leasite. 


MR. MARSHALL: We are here 
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BURNABY 2, B.C. O.L. Hughes 

Cross-Exam by Marshall 

Cross-Exam by Scott 
to listen to your piercing cross-examination, Mr. 
SCOtt. 

OWFN L.HUGHES, Resumed 
CROSS-EXAMINATION BY MR. MARSHALL: 

@) Dr. Hughes, you mentioned 
PiavOur eranscripe mt 7417 “that. north of 6e"°30" 
thermokarst depressions are larger and deeper than 


they are south of that. You also allude to potential 





for frost heave in these depressions. Sir, would 
frost heave be no problem if the sediments in these 
depressions were already frozen? 

A Well, that is quite 
true, I acknowledge that the further north you 
get the greater the probability that the bottoms 
of these thermokarst depressions will have frozen 
back, if you want to use a placer miner's term, but 
they stillpresent some very significant problems 
of slope stability on the walls of the thermokarst 
depressions. That was the point that I was making 
there, really, that because of the greater depth, 
there were higher and steeper walls. 

; MR. MARSHALL: I have no 
further questions, Dr. Hughes. 
CROSS-EXAM BY MR. SCOTT: 

Q It is interesting, Dr. 
Hughes, that your two old pupils can only think of 
one question to ask. 

Dr. Hughes, when you gave 
evidence at Whitehorse,’ I understand from reading 


the transcript, you compared the distribution of 
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1 sensitive soil or terrain types for each of the 
2 various alternative routes and in the course of | 
3 doing that you made reference to the differing 

4 permafrost conditions on similar soils and terrain 

5 as *Lound or each of chose Gifferent routes, is. that 

6 what you were attempting to do at Whitehorse? 
q A Yes, in part, mm-hmmn. 

8 O Now, I think one of the 

9 comments that you nae was to compare the limited 

10 occurance of permafrost in the glacial lake silts | 
iT in the southwest Yukon Valley, that is, on the 
12 Fairbanks Corridor on the one hand -- 
13 A Reorids, 
14 fe) -- with the substantial 

5 occurance of permafrost in similar deposits in the 
16 Mackenzie Valley -- 

13 ; A Right. | 
18 Q -- and I take it that | 
1s that difference Wee one of the principle thrusts | 
20 of your comparison of the two corridors? | 
au A Yes. | 
22 . 0 ~- and that that difference 
23 occurred with respect to distribution of permafrost 

24 even though the two points were roughly at the same | 


25]/*° latitude. 


26 A Mm—-hmm. 


ai “ : Q Now, have you got a copy | 


28 of the Permafrost Map of Canada? 


2 O7K I just happen to have one, 





30 yes. | 
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BURNABY 2, B.C. Cross-Exam by Scott 

l Q inte, @Luck. - Farsi of all, 
2 I would like, Mr. .Commissioner, if the Permafrost 

3 Map of Canada could be made an exhibit in the Inoauiry 
4 and be given the next exhibit number and I wonder, 

5 Dr. Hughes, with reference to that permafrost map, 

6 if you could draw the line on the map behind you which 
7 shows the substantial permafrost line. Now, you will 
8 find that easy on the map behind wu because it is 

9 already etched in red, but if you could perhaps 

10 just exhibit it to the Commission so we could see 

hy how these routes differ. 
}2 (PERMAFROST MAP OF CANADA MARKED EXHIBIT 289) 
P3 A Webhe tthe sLline . er 

14 referred to -- 

5 ky THE COMMISSTONER: Just a4 

16 second, could you show me what it is we are concerned 


17 with here? 


18 A Well, we are looking 

19 at the Permafrost Map of Canada which has three 

20 main zones in it. A zone north of this heavy green 
2) line which is the zone of more or less continuous 

22 permafrost, then a zone in the middle which is a zone 
23 of widespread discontinuous permafrost. 

24 MR oCOLl wand you are 


indicating the area between the dark green line, north 
of Great Bear Lake, and the orange line that runs 
through ~<- 

A Just a little south of 
Por imp son -— well mo, ust a little .south of 


Fort Simpson. 
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1 MR. ANTHONY: Mr. Commissioner, 
é ThHthink) thes court eres are not able to follow 
3 the questions. I was wondering so that the record 
4 is complete if Mr. Scott could perhaps use a mike. 
5 MR. SCOTT: Have the 
6 reporters got the line that Dr. Hughes referred to 
7 first which is the -- well, as I understand it, Doctor, 
8 the line that denotes the area of permanent permafrost 
9 A Of continuous permafrost, 
10 the Beater limit of continuous permafrost and then 
11 another line which denotes the southern limit of 
12 widespread discontinuous permafrost and then south of 
13 that is another zone of what is sometimes called 
14 sporadic permafrost, but discontinuous permafrost, 
15 but largely scatterd. 
‘16 | 
IR 
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1 Q And so that the Commis- 


sion will understand how to use that map, the first 














3 line that you've referred to,of continuous permafrost, 

4 runs roughly north of Great Bear Lake, the second line | 
5 of discontinuous permafrost runs roughly through the | 
2 Fort Simpson area. | 
7 | A Right. 

8 Q And the third line of 

9 sporadic permafrost runs where, through what contact 

10 point? . 

11 A AY instele south, af .Fort 
12 Vermilion, Alberta. By the time you get down there | 
13 you'll, have to look very hard. to find -- | 
14 _THE COMMISSIONER: Do you agree | 
15 with the characterizations, sporadic permafrost? | 
16 A Wide-spread discontinuous | 
17 permafrost. The term "sporadic" permanfrost has been 
18 Suggesting that there's very much, in an area there's 
19 very much less permafrost than there is unfrozen Sey 
20 Once you get south of that line that passes through 
21 Fort Simpson. 

a2 s THE COMMISSIONER: Mr. 

23 Hollingworth, you wanted to -- | 
24 MR. HOLLINGWORTH: Excuse me, 

25 Mz... Commissioner, seems to me the lines you were 
26 | speaking of go up and down, Mr. Scott, reffering to points 
27 


on the map as if the lines run accross the same way as 
28 danes-of Latitude do-- | 
= ME se SCOMTe No that wasn 't 
my intention, Mr. Commissioner. That's simply so you 


can identify it byfooking at the map, which of the 


out! 
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lines was referred to. 

THE COMMISSIONER: In the 
Mackenzie Valley we know where the lines cross. 

A But the point I made 
in Whitehorse was that that a peculiar northward 
Kink in the red Wine; which 1s the one that is the 
southern limit of widespread discontinuous permafrost, | 


which then left major parts of this routing in the 


Yukon south, of any major problems with permafrost, 
Q Where is the 60th 
Parallel on that map? Where's Whitehorse, just so 


we don't lose ourselves totally here? 





ME. «SCOLT: "lt s here somewhere, 


THE COMMISSIONER: Right, and 





that line that goes north there is the line that goes 
through Simpson and above it lies the zone of dis- 
continuous permafrost, is that right? 

A Yes, widespread discontinuous 
permafrost. 

Q So -- 

A It takes quite a marked 


sweep northward. 





Q Well, now, tell me so 
that we can relate that to the alternate route , if 


this pipeline route, the Yukon route, it would take, 





that route would take the greatest advantage of the 
line that sweeps north that you've described, but 
there is no advantage on the Fairbanks route. 


A Well, the is an advantage 


for the Fairbanks route as well if yau take into 

















7 | = 7 aaes iri 
ji ‘ 7 
: (6 hest-Tatby ve 


.od Soxreliet esw BenEl 


see gt \Haenrryareepo: ent ‘pes Tye Gare as: 
ao ak 6 ; 
aoue eecl) ety acotv wad 68 Qortay Sixnedonn ! 1 
ine tT T ab” J ‘ row A ' : ™ qy 


ieegisudg Fulivasy + yout 4se9 eew Seaddeg aw at 
rei ove 44 at Askew ,eeht Baek BAST tee 

el' f#sasyhehiw Fo sinks rretivoe 

id) to ‘ved gafem sief asta nfoidw 

- ms wae! ee doe ead 


4 


fw Vqen Sous oo fellerad 


os’. seviernne saeolt # nob awe 


‘ é t oe 

a bj THY 
iJien 260g 2emg. enitl ganz 
vo bom (equa & aeoowts 
¥ «il | 4eco Tame SeorattnoD 

Abid .< ; 
}faqotlLaniag 

si i 

plewttsen goewe 

a) won | v b 


aud? elenierglen 6A9 Ya tet oto let 065 aw zaa2 
#45 Dtoow +1 Yoot sot etd ,erwed! Sobktegigmetag | 
yedrevie «Geioesy off sla bi boe eseepe meee ie oe 
hid ,bw@iscenh ov*toy sons don egeenp aed anil 
| S 0a!) Gas 
"is a@yneiviin ote no spataevbs, 00,82, e3ehs ee 


io me Jue “4/He 4c L five A 


wit ede) doy 8) (low we ede exnadihs 


ALLWEST REPORTING L-TD. 11304 | 
BURNABY 2, B.C. } 


2p 


30 


econsideration, if youre assuming the necessity for 


O.L. Hughes | 
Cross-Exam by Scott 


a "y" from the Mackenzie Delta. 
Q The Dempster. That Y, 


that line that you've described almost reaches 





Dawson, does it? 


A Yes, Dawson is here. 

Q So that the supply leg 
from the delta would just south of Dawson encounter | 
this sporadic permafrost, leavingthe zone of discon- 
Pence cakiaicke and there's an advantage to be 


gained there. 


A I made that point 





| 
particularly with reference to the main occurrence of | 


| 
| 


glacial lake silt in the Yukon which is a belt from along 


| 
| 
\ 
| 


the Dezadeash-Takhini Valley | 
from Whitehorse almost to Kluane Lake. 

Q Would you repeat that 
again, just so it's on the record? There's something 
or other valley and there's something or other lake. 
Would you repeat that, please? 

A The significant problem 
you know, at least one of the problem types of this 
terrain is the glacial lake sediments when they are ice 
rich. The only really extensive occurance in the Yukon 
of these sediments anywhere near the pipeline route is 
right along the Takhini-Dezadeash Valley between White- 


horse and Kluane Lake roughly. 
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Cross-Exam by Scott 

Q And that is along the 
route to the ay eadiee corridor for perhaps 100 miles 
west of Whitehorse? 

A Yes, just about. Now 
the point of looking at the distribution of permafrost 


is that that one major occurrence of glacial lake 


11305 | 


silt in the Yukon is south of the widespread permafrost.| 


Now it's possible that there is sporadic permafrost 


there but highway construction and so forth, but we 


’ 


so far haven't encountered difficulties with permafrost. 


Q SO, that Lt. 1s not the 
problem it would be if it lay north of that line. 
That“s the-pieture;, I take’ it? 

A Thats DLONeE. 

MR. scCOlTT? Dr. Hughes, could 
I just summarize to see if I understand? If the area 
of continuous permafrost be regarded as an area that 
is troublesome, abundant permafrost in an area that 
is regarded as troublesome, I take it that the line 
that separates the areas on the Mackenzie Valley route 
runs roughly at Fort Simpson. 

‘ A RUGWE . 

Q The line on the Fort 
Yukon route which you have shown on the map behind 
you takes advantage of the substantial kink or bulge 
in the line to the north. 

A Yes, that was the main 
point. 

i> +6) Yes, -and the third point 


is that on the Fairbanks route, even though the line 
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Gips down, there is very little south of the line .-=- 


im Sorry, north Of the line in Canada. 


A Right. I haven't scaled 


off the actual distance. 
Q Yes. Now, Dr. Hughes, 


if I could come to another matter, on page 7430 of 


the transcript at Whitehorse in answering Mr. Anthony's 


questions about terrain mapping, yOu said at line 6: 
fle is not enough, however, to divide the 
terrain into a number of terrain types. 


Each terrain type should be characterized." 


Now first of all, you're familiar with the terrain 


typing that has been done by Dr. Mollard and Mr. Gilles 


pie in general terms, are you? 

A Right. Yes. 

Q Lim sorry, it was Mr. 
Drew, I'm sorry. You're familiar with Foothills 


terrain typing. 


A Not as familiar as I 
am with the - - that done by Dr. Mollard, but I have 
looked at it, yes. 

: Q Yes. 


THE COMMISSIONER: There's 
a certain amourt of overlap anyway. 
| MoR. SCOTT: And you go on 
tO say at 7430 that: 
"Tt is not enough, however, to divide the 
terrain into a number of types. Each type 
stould be characterized." 


Now, I wonder if you could be good enough to describe 
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hw 


in greater detail the difference between terrain type 


ho 


mapping and terrain type characterization? 
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this characterization and really it is not only 


" square and as many feet deep as may be necessary 
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A Well, terrain typing is 
a classification and you can divide terrain into 
classes knowing very little about the terrain that 
makes up each class other than its appearance on 


an air photo. Now, I am not suggesting that the 


terrain typing by Dr. Mollard or Mr. Drew is that 
limited, but you have -- in my opinion, -- you 
have to go beyond a clasisfication and onto what I would) 
Sake terrain characterization and by that I mean getting) 
eee three dimensional picture of each terrain 


class and a thorough understanding of the natural, or 


for that matter, man induced processes that go on 





within that terrain type. 

fe) Well, does terrain 
characterization then go beyond a detailed list of 
the composition of the soil to something else? 

A Yes, (26 1s: getting == 
in the-Mackenzie Valley Pipeline Assessment on page 
185, there is a list of some of the factors involved in | 
examining those factors, but sort of getting the 
whole thing together by looking at a three dimensional 
sample of the terrain unit at field scale. By that 


I mean perhaps something in the order of a kilometer 


depending on the proposed use of the terrain. 





QO Now, On Dr. Mollard™s 
maps, for example, I note from my own examination, 
that one of his terrain, types is MRD which means 


Mackenzie River Delta and is virtually all the land in | 
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1 the Delta. Another of his terrain tvpes is SB which 
: means "Speckled bog". What in your judgment is 
3 


required in order, let's take speckled bog as an 








. example, to go beyond the terrain typing and to 

S characterize the terrain in the SB designation. 

6 | A Well, I think that 

7 SB is one of the better examples that I could take 

8 | particularly because it is widespread and it is 

9 widespread in the -- down to the Alberta border in 

10 that zone where there is going to be a question 

Ei of where the optimum point is for the change over 
12 from a chilled line to a hot line. We know 

13 Cnorvenesintormatron- that Drs*Mollard and others 

14 have given us, from work of the Geological Survey, 

ohservation 

15 most of it from ground / Dut "some Or=-it from driviling, 
oP we know roughly what this unit consists of. Maybe 
oi I shouldn't even bother describing it. I understand 
he that there has been considerable discussion of this 
oe Barticular terrain “invt, “ut “just briefly -1t “consists 
- of elevated , flat peat areas alternating with ponds 
an and wet depressions and those ponds and west depressions | 
he connected by sinuous depressions and movement 

= of, slow movement of water throuch the system. Limited 
a drilling indicates that the elevated areas are 

one frozen, peat one to three, sometimes exceptionally 

“ four meters thick. Peat overlies clay silt usually 
cad with quite high ice content, the ice occurring as 

~ layers anywhere from a centimeter to a meter thick, 

= in the depressions; some very limited, even 

30 





more limited drilling and some hand probing indicates 
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that the materials in the floors of the depressions 
and under the pond is unfrozen, water saturated. 

We know if there is local ice collapsing on pond 
margins, this is due to melting of the aground ice 

in the silt beneath the peat. We know also there is 
local aggradation of permafrost ‘to produce low 

peat domes, sometimes called palsa. This is a product 
of permafrost aggradation with ice segregation and 
what is called frost heave. 

We have got very little 
knowledge of the factors that triqger this collapsina, 
we don't know very much about the factors that condition 
the permafrost, the local aggradation. We don't have 
even such simple information as -- let's suppose 
you were to run a straight line across these thermokarst 
peat lands. What would be the typical spans of 
frozen versus unfrozen Material that you would get as 
you cross it? To my knowledge, nobody's run a trial 
fune Glea Skidometer oreésoctorfindgout this'sort. of 
thing. Nobody has measured the flow of -- the movement 
of water through the system. I think it is partly in 
near surface seepage and probably some in subsurface 
seepage, but this hasn't bemconfirmed. 

@) Do I understand correctly 
then that when we come to a designation on a terrain 
map like "speckled bod", that we may know something 
from that about the general soil composition that is 
found in that designation? 


A Yes, that is right, but 


| 
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1 O Is that enough or do 

2 we need to know more? 
3 A Well, I am not a pipeline 
4 engineer, but I am a geological engineer and if I 

2 were asked to help to design a pipeline across a | 
6 number of terrain types, I would want to have the 

? in depth terrain characterization so that I knew 

8 what made the thing tick. 

9 There is what you might 

10 call static composition of the thing, the distribution 
11 of permafrost, the amount and distribution of 
le ground ice, the type of soil, material and its | 
13 variability, but there are also the geomorphic | 
14 processes, if. you. will, these are changes that are 
Be qoing on naturally, or perhaps man induced. I would 
Pe feel that this was essential to even to begin to think 
1? Oh. NOW... would design. 
= 0 And do I understand correctly 
3 that that process of characterizing an existing | 
a terrain type involves the selection essentially of a | 
- cube of territory which you probe in depth, not only | 
a from the point of view of soil composition, but from | 
ae the point of view of physical processes? | 
2A A That wien ti. wes: . | 
2h I hesitate to say a cube. Let's say a thick slab, | 
EP because I don't want to -- I suggested that perhaps 
eu a kilometer square might be -- give or take a bit -- | 
ap might be reasonable and I am not going to suggest that | 
= people drill a kilometer deep. 

ae (@) When you were trying to 
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BURNABY 2, B.C. Ox Bic Hughes 
CRoss-Exam by Scott 


explain this to me, one of the more difficult exercises 


that you have been subjected to, I am sure, in many 
years, you compared the way you would do this with 

the way that you would analyse the shipment of 

a hundred fruitcakes, I think you said that what 
you would do is you wouldn't put a probe in every one 
of the hundred. You would take one out of the hundred 


which was typical and take it apart in order to 





analyse precisely not only what was there but how 


it worked. 





A Yes, and that is 
essentially the way we put it, yes. 

O And is that what terrain 
characterization beyond terrain typing means? 

A Yes , that is. what: I 


am trying to get at. I am not suggesting that this has 





to be done in great detail every mile alond the 


route. I am suggesting taking a very restricted 





area and depth and using that -- selecting it carefully 
so that it represents the same range of variability 
that you find within that terrain unit throughout the 
area of interest, but it is just to give you that feel 
foriithe aithing assavunithratherithan: looking at 
drainage problems here and slope stability problems 

| there, but looking at the physical composition and 

the physical processes within that kind of terrain 


and seeing what problems it presents to you. 
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BURNABY 2, B.C. Owl. Hughes 
Cross-Exam by Scott 

















1 Q In analyzing this 

2 particular fruit cake which youlwve selected, apart 

E from soil composition within it, what other things 

: would you test or probe or try to find out? Could you | 
2 just listed some of the things for us. | 
6 A Well, I have mentioned | 
u that it's essentially what is in the Mackenzie Valley 

8 Pipeline assessment, things like the typical land | 
Z form, because it's the incidence of slopes and intensity 
at dt slopes and so forth. This is part of the problem, | 
= this is something you have to know to assess the 
a problems of surface erosion. The typical character 
and the range of variation of geologic materials or | 
14 soils by a soils engineer, and for some terrain See | 
oa youmght have a layered -- maybe the fruit cake example | 
- breaks down here because you can have layer cakes 

ue moo, and you have to look at individual layers. But | 
= I'd certainly want to know the typical distribution 

Le and thickness of permafrost and typical form and | 
a distribution and amount of ground ice, and the typical | 
vig patterns and variations of both sub-surface and | 
i surface drainage, and then the physical processes ee 
a talked about, whether they're man-induced ones. Man- | 
ee induced ones are particularly useful to look at, but 

“it the natural ones are instructive too. | 
eo Q Well now -- | 
aM A You know, including slope | 
oe failure, erosion, all of these processes, and I think | 
a I'd adqWegetation onto' that list. 

eM MR. MARSHALL: Mr. Commissioner, | 
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BURNABY 2, B.C. 


O.L. Hughes | 
Cross-Exam by Scott 
Mr. Scott's been good enough to adhere to the rules in | 
providing us with a synopsis of prepared direct evidence 
of his witnesses. I wonder if he's in a position to | 


provide us with 4 synopsis of the prepared cross- 


examination of this witness? I have noticed a remark- | 





able dove-tailing of questions and answers. 
MR. SCOTT: Well, I've gone to 


some trouble to prepare my case. 5 


MR. HOLLINGWORTH : Mr. Scott 


‘ 


has even conceded that he's been briefed or has briefed 
with the witness at this point, Mr. Commissioner, and 


I regard it as somewhat improper to cross-examine a 





witness on this basis. There's no property of 
witnesses, so why couldn't he have called this witness 
and produce his examinationin chief and give it to us 
according to the rules of the Commission two weeks 
in advance? 

MR. SCOTT: Well now -- | 

MR. MARSHALL: This really | 
is evidence in chief, I submit, sir. | 

‘MR. ANTHONY: Mr. Commissioner | 
if I may be permitted, since I believe it all started as our 
witness, 
from our point of view we asked Dr. Hughes to appear 
and we went to some considerable length to prepare his | 
evidence and make it available to the participants. | 

I have no objection to anybody advising the | 

witnesses that they are going to want to proceed with | 
Soe Seen EES and, ensure ithat they are,instructed | 
on the sorts of questions to be asked so that they can | 
prepare themselves, especially when we have a long sap 
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BURNABY 2, B.C. : O.L. Hughes | 
Cross-Exam by Scott | 

















1 I think that there is nothing wrong for anyone to 

2 approach a witness ead say, "I'm going #o be asking 

3 these questions. " I have no objection in this particular 
4 case and I think that it would be setting an improper | 
5 precedent if we demanded that in each case you couldn't | 
6 talk to the witness and have him prepare for the peoga. | 
Be scrination. | 
8 THE COMMISSIONER: The rule | 
9 is that the counsel calling the witness are expected 

10 nory £0 ae his evidence with him once he is 

11 under cross-examination. These rules have a limited 

12 application here because this isn't a trial. We're all 

13 trying to get to the truth in the sense of the most | 
14 accurate prediction of what will occur when a pipeline 
15 ise bud Le. The, point that you, did make that, .-=. and 

16 you made, Mr. Marshall -- I think has some bearing 

17 perhaps on the thing is that Dr. Hughes was a member 

18 of the Assessment Group,and technically Mr. Scott is 

19 entitled to proceed in this way. I think the way | 
20 to handle it is to let him go on and make the point he | 
21 wishes to, whatever it is, and I don't think there's 

22 any problem’“of putting words in a witness' mouth when 

23 you have someone such as Dr. Hughes, who, it's not as 

24 if he were someone who was overawed by this whole 
oe experience and thought he had to agree with everything 

26 Mr. Scott said, or suffer some horriblé fate. So | 
2] I think we'll aren Scott proceed, and. af, the rest | 
ae of you want to have a bash at it, you can. pee not | 
so in a position to crossrexamine at this stage further, 

30 


to cross-examine further, we'll have to cope with that. 
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Cross-Exam by Scott 


MReocOlie (od just. Lake «co 
Make one Otier Observation, ald 1t's this, that Dr. 
Hughes is needless to say a government employee, and 
we've gone to some lengths to assure that any person 
who wishes to interview a government employee before, 
during or after his examination 42S a witness here 
should be given every opportunity that we can arrange 
to do so. lf my friends have any difficulty inter- 
viewing any government employee, either before he's 
called as a witness, during the period of time he's 
called as a witness, or afterwards, if they bring 
that to my attention I will do everything I can to 
eee that it doesn't occur. My friends may feel that 
they have some property in their experts which prevents 


us from interviewing them, but that is not to be true 


BURNABY 2, B.C. SLES Hughes LLB i6 | 








of government employees, and if there is any difficulty | 


about government employees in the future, I'd be glad 
to know. I'm prepared to take advantage of that 
position as well as anybody else. 

MR. MARSHALL: Mr. Scott, we 
appreciate that and sir, I'm quite content with the 
uring. The point: was simply this, I thought that 
in order to expedite things, the idea was that if 
somebody was going to give direct evidence, W& should 


know about it in a@vance so we can be briefed and be 


ready. Now I don't understand what Dr. Hughes has been 


“Saying this last while. It seems to me it's in the 


nature of direct evidence on this new -- 


MR. SCOTT: Well, just so there | 


will be no doubt -- 
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Onis Hughes | 
Cross-Exam by Scott 


























1 MR. MARSHALL: Well, I don't | 
2 know whether I'11 ‘have to cross-examine or not. 

3 MR. SCOTT: I intend to refer 

4 Dr. Hughes to two portions of evidence, one given by | 
5 Mr. Gillespie as to the use to be made of terrain typing, 
6 ana.one, givens by Dr. Clark and to ask for his comments, | 
7 if any, on that. The third thing I propose to do is 

8 to ask him whether it is possible to establish a 

2 mode or a technique by which the place at which chilling 
10 Ceiaat ak can be determined. Mr. Commissioner -- | 
1d THE COMMISSIONER: Ought to | 
12 terminate or terminates, 
13 MR. SCOTT: Where chilling 

14 terminates. The difficulty we have here is that | 
15 Arctic Gas has decided to terminate chilling at the | 
16 Alberta border, a convenient and geographically neat 

17 location. Foothills has decided to terminate chilling | 
18 at Fort Simpson, and their reasons aren't giv_—en | 
19 anywhere for that determination. Dr. Adam has developed 
20 a formula for the Environmental Protection Board which | 
21 has to do with the slumpage over, averaged out over 

22 a period of “space, and I propose thirdly to ask Dr. 

23 Hughes what he would do if he were invited to decide 

24 where chilling should stop. 

25} THE COMMISSIONER: By the, way 
ae Dr. Adam said chilling should terminate at -- 

27 MR... SCOTT: Willowlake 

28 River. | 
29 THE COMMISSIONER: -- Willow- | 
30 


lake River. 
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ALLWEST REPORTING L-TD. 11318 
BURNABY 2, B.C. 


O.L. Hughes 
Cross-Exam by Scott 


MR. SCOTT: And he presented, 
as I reall it, a formula in which he measured acceptabla 


degradation at two feet over 5% of the section. That 
was his formula and he applied it. Now I simply thirdly | 
| 


1 


propose to ask Dr. Hughes what he would do if that 
were in issue. 
THE COMMISSIONER: Well, I 


would like to know what he would do. 





MR. HOLLINGWORTH: Well, I'd 
like to know too, but my objection is that this -- and | 
Luteo, am see content with your ruling, 


Lo Se wust that this really is in the nature of direct 
evidence and it's my submission that we ought to have 
had advance warning of this so that I could either have 
an advisor here, so that I could then be in a position 


to cross-examine Dr. Hughes, or I auld be in a position 





to lead rebuttal evidence immediately following his | 
testimony. Now I am in the position to do neither, and | 
this will stand on the record I don't know what's coming} 


this will stand on the record for some considerable 


period of time. 


THE COMMISSIONER: Well, a 
lot of things are going to be standing on the record 


for some considerable period of time, and people will 





have an opportunity later on to catch up with them. 


This is really the first occasion in Canada when 


we've tried to carry out an Inquiry like this and you 
run into these things. I just think it would be 
an unhappy result if we brought Dr. Hughes up all of 


this way. Frost heave is very much in the minds of all 
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O.L. Hughes | 
Cross-Exam by Scott ' 














2 of us, chilling, where you want to terminate chilling | 
fi and SorLzoLrcni, and if we have someone here who can | 
shed some light on the subject, I think he ought to, | 
; subject to your right to cross-examine, subject to 
P Mo. Marshall’ s right, Subject to the right ‘to call 
: further rebuttal. I made it clear last week that | 
u the ordinary rules about evidence in chief, evidence | 
j in answer and evidence in rebuttal, would likely be | 
; very difficult to observe on the subject of frost 
a heave, I suggested we would be hearing evidence 
=. in reply to evidence in reply to evidence in reply to 
3 what somebody else said lewis Ven That's the way things 
a are turning Out, and) I think you will qust have: to | 
oy live with this, Mr. Hollingworth, because we've got | 
ae to proceed. If anybody comes in here and has anything | 
4 to say that is worthwhile, and is likely to be useful 
a to the Then I have to let it in and then as best 
ay if can, guarantee that everyone has the right to challenge 
ad it. But in the nature of this Inquiry, where we are | 
he trying to predict in the public interest what is 
ou 


likely to occur, years from now, we have to take 


22 : 
advantage of the evidence of anyone who can help us. | 





23 
It is not like a Court case where you may very 
24 
well say, as the presiding officer, the judge might | 
29 
| very well say, "No, I'm not going to hear this. It 
26 
is something that I just can't allow under the 
Zh 
circumstances." 
28 | 
Ba There you're trying to re- 
construct what has occurred in the past. Here we are 
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trying to predict what: is@likely#to-occur*in’ the 


future and it's a different kind of task, in my view. 


























TD. ] 
against dba O.L. Hughes, as 
Cross-Exam iby Scott 





dh 
MR. MARSHALL: Sir, with 
» ; 
respect, 1 don't. realty ‘think that’ -—“certainly 
3 
that 126° not my concern. 
4 
MR. HOLLINGWORTH: No, it 
5 
is not my concern. 
6 
MR. MARSHALL: I am quite 
5 
happy about this -- 
8 
MR Seo TI Were 7 ies Com 
9 
missioner, may —— 
10 
THE: ‘COMMISSIONER: "Well; 
ath 
let Mr. Marshall and Mr. Hollingworth have their -- 
1 
MR. MARSHALL: Pr -think *the 
1; 
point is this, with all due respect to my learned 
14 
CrieuGeciis 15a Set Up, and Dr. Hughes “1s on the start 
15 
of the Assessment Group. Now, if it is direct evidence 
16 
Mt, Ss Call re“drrect evidence... “hint “rs ‘cross— 
iky ; 
examine, cross-examination, let's call it cross- 
18 eee: 
examination. 
1p : See 
My only point here is in the 
20 
kind of a guise of cross-examination we are getting 
PHk 


direct evidence. You have said you worked out the 


22 3 
questions and answers beforehand. Well, if that is 


D8) ge ; 

what it is, -- fine -- 
24 

Minar tou? Le NC na, “IIOu, A 

PAS, 

didn't say that. That is offensive. I don't accept 
26 

that as a characterization of what has been done at 
2a 

all and I think it is quite wrong. What happened is 
28 

that when Mr. Anthony called Dr. Hughes at Whitehorse 
Pas) 

he elicited from him the distinction between terrain 
30 





typing and terrain characterization. He elicited that 
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O.L. Hughes eo 


bie Cross-Exam hy Mr. Scott 

1 evidence, I didn't, and that paragraph I read in 

2) openino, I had ey seri ere asked and had the 

3 | advantage of his views in the interim -- seems to me 

4 there is nothing wrong with that, I have substantially 
5 asked Dr. Hughes to spell out the difference that 

6] he explicitly stated in replying to Mr. Anthony's 

7] question. Now, that is what cross-examination is all 
8 abouts . Tre fact that I have had the advantage of 
9 interviewing Dr. Hughes is an advantage which is 

19 SCiat Tee to anybody, is entirely heside the point. I 
11 will be calling in other phases, experts who were 
ant retained by Arctic Gas and who are no longer retained 
16 by them and I won't be surprised if Mr. Marshall takes 
14] the opportunity to interview them before he cross- 
15 examines them. I would be surprised indeed, if he 
16 didnt. Ledon'’t see anything wrong with that and 
17 to suggest that two professional persons are engaged 
18 in a setup is, I presume, a rhetorical effect and 
sys) nothing more. 
20 MR. MARSHALL: Well, I with- 
21 draw that, Mr. Scott. I am quite happy to proceed, 

22 Sir. : 
23 THE COMMISSIONER: Well, no, 
24 Dut@riae cco, tO Hewrair, SO tar 1b as hard to-ob ject 
25 to what you are doing, but I thought the argument 
26 was about yourenow turning to our favourite subject, 
27 i.e. frost heave, and asking Dr. Hughes to tell us 
28 where he would terminate chilling, a subject you 
23 didn't discuss in Whitehorse. 

30 
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BURNABY 2, B.C. ) Sd s Hughes 


Cross-Exam by Scott 


Comissioner -- 

: THE COMMISSIONER: And in that 
repsect I think that Mr. Hollingworth and Mr. Marshall 
have a point. I indicated that I was disposed to 
hear the evidence in chief now because, however, you 
elicit it it is something that they would be entitled 
to canvass further themselves, disposing of all of 
this argument about how you characterize the evidence, 
and that is where we are, it seems to me. 

: MR. pSCGOTT: Well ,. then. 1 
presume that I can pursue this line, just as I could 
in the case of cross-examining any witness who 
gives evidence. 

MR. HOLLINGWORTH: may I just 
make it perfectly eee that in response to 
you -.I am not objecting aD any way to this evidence 
going in, jJust«the eee ate ie Ts ageing in that 
POD jJEecre to. 

THE COMMISSIONER: Well, 
in a sense what you are saying is that it is an 
entirely new subject and given my rulings, you should 
have had some kind of notice that the matter would 
be raised, . I thought in the past we had bent 
the rules a little bit for Foothills on terms of 
giving notice of evidence and I was just going to 
bend them for Mr. Scott on this occasion. Dr. Hughes 
is here, it is only 4:15, I would .like to hear what 
he has got to Say. 

MRe SCOTT: I can only 


iY 


make one observation, the cross~examination has always 
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sl bent to the purpose of the cross-examiner, and this 

) morning, sir, we heard cross-examination on the 

a land claims question which it doesn't seem to me 

4 had anything to do with alternative Corridors, but 

5 be thats ass tite may... 

6 O Dr. Hughes, I want to 

7 refer you first of all on the subject of terrain 

8 typing and terrain classification, raised by Mr. 

9 Anthony at Whitehorse to the evidence given by Mr. 
10 Gillespie atbepage 3562, and 8563,i1n which he says —- 
ib) well, the question asked by me is this: 

13 "Well, let me ask you this. Are you 

i3 going to do a subdivision of Mr. Drew's 

14 map that shows the soils located from place 

1s to place along the route?" 

ie And Mr. Drew's map was the terrain typing map. 

ile? Answer: 

18 "No, I think that as Mr. Drew says, the 

19 terrain typing is really for reconnaissance 

20 and I think as soon as we have a line pretty 

On. well established we will be doing drilling 

2°) in these various areas really to confirm 

20 terrain types or to confirm soil conditions 

24 and we are more interested from a geotechnical 
Se |e point of view in soil conditions rather than 

26 terrain types. We cannot design a pipeline an ad 
ay | a facility, or do a stablity analysis on tarrain 
28 typing. We have to have the detailed informa- 
pas) tion available which can only come from 


30 drald ling. 
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s And one other passage in the evidence of Dr. Clark 

< at page 3516, Bre aus ellont | 
3 "Well, now, in the evidence given by | 
4 panel one we were told, I don't have 

5 the reference for the moment so you will 
a have to take my word for it, but as you 

74 move toward final design there would be a | 
8 | progressive upgrading of the terrain typing 

9 on the alignment sheets. Is that your 

10 Gnaehecennans of what will happen?" | 
11 Answer: 
- "My understanding of what will happen is | 
13 that the analysis of terrain typing | 
14 that we have done now, which includes all | 
15 of the bore hole information that has 

16 been made available to us would be updated 

1? as any more bore hole information becomes 

18 available." | 
19 On the following page, question: | 
20 "So that the updating is going to depend 
-* on the reconnaissance, the geophysical 
a studies’ and bore holes?" 

23 Answer: | 
24 “Yes;*sirt" | 
pad Now, what I would like to ask you with regard to those | 
— two bits of evidence that were given with respect to | 
| the use of the terrain typing and its improvement | 
oe by bore holes, if you have any comment on that as | 
ae the applicants move toward final design and construction, 
30 


| if you have any comments on the adequacy of that. 
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| 














A Well, my mint would be, 
é Lethinksthat everyone can see that there has to he | 
3 some practical Jamit to how much drilling is going to 
4 be done before a pipeline is constructed, if it is 
5 to, be constructed, and in drilling you want. to | 
6 | concentrate your effort in the particular situations 
7 where, what I call terrain characterization indicates 
8 that you could have potential problems. | 
9 Now, if you throw away your | 
10 terrain characterization after you put your line | 
11 in and go ee or less rule of thumb every mile, 2 | 
12 hole, or so many holes per acre of airfield or some | 
13 such thing, that you are not getting the maximum result | 
14 for the dollar spent, SUleetsemMOre. than. =2= 1 iS ypmimar aly 
15 an engineering consideration, but it does have an 
16 environmental aspect to it too , because it's engineering 
1? misjudgments or shortage of information that will lead 
18 to environmental problems so that I feel that by doina | 
19 the terrain characterization you know that there are 
20 some units -- you find that there are some units | 
21 are highly variable within the unit. You find that 
22 others are highly uniform within the unit, so that 
23 you are satisfied with very little confirmatory evidence | 
24 for the very uniform units and you recognize the 
i necessity for very dense drilling in the highly | 
20 variable units, In discussion, you know, in reading | 
ei the evidence, and in talking to soils engineers, I | 
ze don't feel that, you know, I am a bit of an evangelist | 
Do on this point and I don't feel that I really convinced | 
as them of both the economic and the environmental value | 
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1 Of doing vthxrs. an depth terralinecharacterization, but 
2 this hasn't destroyed my faith in this characterization 


3 aS an engineering method. 
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1 Q Is it the characteriza- 
< tion that leads you to -- or that should lead you 

3 to determine where the bore holes go, if any? 

4 A Yes), it ishould.be. :a 

5 mapr influence on where you put most of your drilling 
6) |. dollars. 

7 Q Well now, the third 

8 matter and the matter which Mr. Hollingworth is 

9 undoubtedly right, and which is perhapsmt raised by 
10 your examination in chief, we've heard from Arctic 

11 Bas as to the place at which they will stop chilling 
eae the pipeline, namely the station immediately north of 
13 the Alberta border. We have heard from Foothills that 
14 they will stop at Fort Simpson, and Dr. Adam has given 
15 a rationalization for us, stopping at the Willowlake 
16 River. Now I want you to leave aside for a moment 

17 | the implications of frost heave per se, and look at 

18 the limit of chilling from an environmental point of 
18 view, and let us assume that | was to invest you with 
20 the appropriate sums of money and the appropriate 
21 staff, what are the steps that you would take to 

22 determine the place where chilling should stop, if 
23 at all, on this route? 
24 A Well, I can explain the 
253) steps that I would take. I can't predict what the 

26 answer would be. 
27 : Q No, no, I understand that 
28 I haven't asked you to do that, and that you haven't 
29 perhaps the resources to do it, but we've heard a lot 
30 about picking this place or that place. What I want 
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1 to see if we can get from you is a technique or a 

2 | scheme or a coursé of study that would tell us, in 

3 your judgment, within whatever is the appropriate 

4 margin of error, the place where chilling should 

>) terminate. 

6 | So what would you do if you 
7 were given that mandate? 

8 A Well, I would make an 
9 


initial assumption that the optimum change-over point 


s 














10 from chilled to hot is almost certainly somewhere, 

11 I think, between Willowlake and the Alberta border. 
12 I would get out the terrain analysis sheets and they 
13 could be -- those prepared by Geological Survey or 

14 by Dr. Mollard, there are differences in the systems 
15 but the end result is not of serious consideration -- 
16 but I would want to go to that map and see what terrain 
17 types constituted to-gether most of that stretch of 
18 the route, and then I would want the kind of terrain 
19 characterization that I've described. 

20 Q Of those terrain types? 
21 A Of each of the terrain 
22 types. Then” I would want the help of a soils engineer 
23 to predict, given this understanding of the natural 
24 processes and what the materials are and how they're 
25 disposed, to predict what the result would be of 

26 | placing either chilled line or a hot line in each of 
a those respective terrain units. 

28 Q Well now, let me stop 
ay you there for a moment:. You've added up the total of 
30 


terrain types in the area under consideration. 
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t A Right. | 
é Q You then got your 

3 characterization of each of those types, then the 

4 


third thing you do is you get a soils engineer 


























5 who tells you what a hot pipeline is going to do in | 
a that characterized soil, amd what a chilled pipeline is 
7] GOING conde, Is shat night? | 
8 A Thats right. | 
p Q And when we say what | 
10 eS ee to do, what do you mean? 

ll A By that I mean what is 

12 going to -- what changes are going to happen in the | 
13 terrain, in the way of subsidance, the changes in the | 
14 terrain, frost heave of drainage ways and the speckled 
15 bog, the sinuous wet depressions, that carry the 

16 | drainage whether frost heave could block those, 

1? cause drowning and accelerate thermokarst development | 
18 Withanse that wnat. The next step I would say would | 
19 be to get an environmentalist tO Sayvyarall raght now; | 
20 here is what the engineer has told us what physically | 
21 is going to happen what environmental values are 

22 going. to be” affected in each of these terrain units." 

23 By the hot or the cold line, and I wmwld ask him further 
e to weight the effects, that perhaps I'd go out ona 

ial Limbyand sayronea:l,.2;,-3nscalesof,the hot and: the cold 
26 line; and then I would sum up the mileages of each of 

aj the terrain units, Now the pipeline goes across one | 
28 terrain unit, crosses onto another, back onto the first | 
29 One and so on, as you go along, and I'd take the mileages 
30 | 





a of each interval crossed, weighted according to the 
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Cross-Exam by Scott 


environmentalist's value that he places on the 


terrain, and the éffects that the hot or cold pipeline 


would cause, and then I'd just use a cut and try. 
method - of course you could computerize this if 
you wants I'd use a cut and try method from 
there on to get a point which, for the chanbe-over 
which gave me a minimum loss of environmental values. 
= nel1t, do I understand 

that the minimum loss of environmental values which 
is ‘ene the chilling would stop at that point, is 
a judgment that is essentially made in your scheme 
by the environmentalists, weighing one against the 
other? 

_A Well, he applies an 
environmental -- the environmentalists judgment of the 


loss of environmental values that would be occasioned 


by the physical change that the engineer. has predicted 


So that the two go together, you can't separate them. 
I think this is the point I made privately on many 
Occasions, that there has been a good deal of separa- 
tion of the physical effects and the environmental 
effects. 

Q Well, just leave aside 
the frost heave problem for the moment, which is 
somewhat different in scope, and concern ourselves 
only with ae antegrity Cf the pipe.as laid 
in normal terms. Do I understand that it would be the 
function of the environmentalist to say, "Well, we 
stop chilling here, even though degradation may 


result because the environmental consequences of that 
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wt 


degradation are not great." 


LNs) 


Would that be an environmental | 
3 judgment, or a engineering judgment? 
4 A Well, particularly with | 


3 regard to the area generally south of Liard River, 


6 most of the permafrost that you encounter is in 








iu terrain types like this speckled bog or very similar 


8 units, and an environmentalist might well decide that 





2 the biologic productivity of that type of terrain | 
10 and the effects of the -- and looking at that and then | 
cE looking at the projected effects on terrain might 


12 decide that environmentally at least that there is very 


US little to be lost in allowing degradation. 
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Cross-Exam by Scott 


The danger, I think of 
becoming too concerned about degradation of permafrost. 
It is not the physical factor of degradation of perma- 
frost. that) as of “concern, 1t as the ensuing effect 
of loss of environmental values that should focus 
on, plus any aesthetic effects, but my personal judg- 
ment would be some of the boondocks south of the Liard 
River, you know, has relatively lower aesthetic value, 
Dut. aE don't know, there may be some bog lovers in the 


crowd, so -- 





O Rut do I understand 
that that judgment after the characterization is made, 
that that judaqment is formed by an environmentalist's 
assessment of the impact of either chilling or not 
on the biological life of the area? 

A Yes, but I interjected 


there with the environmentalist doesn't make the 





judgment as to what the physical change of the terrain 
is going to be. That has to he made by a soils engineer 
hopefully with his computer program and maybe with some 
help from the physical qeomorphologist or -- 

: Q Yes, but once the soils 
engineer has made the analysis, whether the consequences 
of oneare, of chilling or not chilling are bearable, 
is the judgment of whom? 

A I would say an environ - 
mentalist and by that I would prohably mean several 


people. 


QO A number of environmental 


os 


disciplines. 
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O.L. Hughes 

Cross-Exam by Scott 

A Wild fowl experts, 
the whole gamut of pau ie in the environmental 
field. 

MR. SCOTT: Those are all 
the questions I have, thank you, Mr. Commissioner. 
Thank you, Dr. Hughes. 

THE GOMMISSIONBERAu Couldvg 
just ask you, Dr. Hughes, if you have an opinion 
that you wish to express on this question of where 
chilling eshorid terminate -- 

A Well, I haven't done 
this exercise and I don't think the decision should 
be made without that exercise. 

_I would add one point that 
occurs to me, that I neglected to mention, that if 
you pick, you know, having picked the point by this 
system or some other comparable system, you have 
to look downstream in the direction of gas flow and 
see that there isn't one critical short interval 
that absolutely demands chilling which will then 
hedere the control point, and in this case we're 
really talking about the Liard River crossing, I 
think. Whether the Liard River crossing, for 


example, would be a critical point that absolutely 


demands chilling because of a problem of thaw unstable 


materials in the valley wall. 


THE COMMISSIONER: Well, does 


anybody else want to ask any questions? I think that 


when the Arctic Gas panel on frost heave returns for 


cross-examination, that Mr. Hollingworth will] have 
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BURNABY 2, B.C. O.L. Hughes’ 

1 his experts on frost heave here at that time and “7 

2 Mr. Mee had ee will be here because they are the | 
. 3 panel, so that they should notify, vyou,, Mz. Scott, if 

4 they want to cross-examine Dr. Hughes on that subject, | 

5 and then he can be brought and give evidence in each 

6 immediately proceeding the panel. | 

A MR. SCOTT: I should emphasize, | 

8 Mr. Commissioner, that that willbe done, that I will | 

9 ask Dr. Hughes to return at any stage if that is | 


10 desirable. I just want to emphasize that the point of 





11 this evidence is not really related to frost heave. 


It is related to whether there is a legitimate 


13 scheme for determining whether chilling stops. The 

14 point that has concerned me is that both applicants, and 
15 I may have done less than justice to their evidence, 

16 





appear to be rather vague in the way in which they 


1? selected that point. Dr. Adam has advanced a theory , 


18 but neither applicant has and I would hope that this 

19 evidence, if nothing else has provoked both applicants, 
20 in due course,to tell us how they have selected the 

Psat 


point at which chilling will terminate. 
- THE COMMISSIONER: Provoked 

their lawyers anyway. 

MR... SCOMT:.. Well, that may 
not be enough. 

MR. HOLLINGWORTH: That is 
easy to Cor, 
THe WITNESS + eMayid «+? 
THE COMMISSIONER: Yes, 


go ahead. 
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1 A I want to emphasize 

2 that when you feared your last question you said 

3 "put aside the frost heave problem",you know, that 

4 has to be -- that and a lot of other considerations, 
5 


have to come into this other than purely the environ- 








6 mental aspect of it. 

7 MR. SCOTT: I understand, I 

8 was simply not asking you, Dr. Hughes -- 

9 A I say this because sometimes 
10 the Enver’ towards the end get detached from the 

11 conditions imposed in the front. 
12 MRi=SCOTTS"®-It is an experienc 
13 that we know at this Inquiry. | 
14 ‘THE COMMISSIONER: Any 

15 re-examination? | 
= MR. MARSHALL: No, sir, 1 | 
1? just might comment. Northern Engineering and | 
18 Arctic Gas have underway a number of programs that | 
19 are related to the various recommendations that Dr. 
20 Hughes ‘has given and I will ask Dr. Clark when 
21 he is back to speak to that. 

ae é THE COMMISSIONER: Fine. 

#3 MR. HOLLINGWORTH: I will 

24 have our people speak to this matter. 

oA THE COMMISSIONER: All right, | 
= well, thank you very much, Dr. Hughes and we aaoree ee 
a your coming here again for cross-examination and | 
x it appears that you may be back but that is all ina 

— good cause. 





Ss THE WITNESS: Thank Vou. | 
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1 (WITNESS ASIDE) | 
2 a MR. SCOTT: Mr. Commissioner, | 
3 before we adjourn on the assumption, tenuous at best 

4 that Mr. Hollingworth and Mr. Marshall are still 

5 speaking to me, I wonder if we could have a short 

6 meeting of council at the conclusion of this. 

7 MR. MARSHALL: Yes, we have | 
8 tard, On a, SUpDLY of ice water for Mr.” Scott, “and == | 
9 Sir, I was just wondering about tomorrow. It wasn't 

10 clear to me whether Mr. Anthony's other two witnesses 

11 were going to be available early on or whether we 

12 wanted to start with something else. 
13 MR. ANTHONY: Mr. Commissioner, 
14 I believe that Dr. Rutter will be here tomorrow morning. | 
15 He is coming in this evening and will be available 

16 to start tomorrow and I advised all my friends that 

17 Dr. Roede is expected to be finished his appearance | 
18 before. the Ontario Municipal Board today and if possible, 
19 would catch the evening flight out of Toronto tonight 
20 and would be available tomorrow mid-afternoon, so I | 
21 would propose to proceed with Mr. Rutter’ tomorrow 


22 morning and Dr. Roede thereafter, probably in the 





23 afternoon at whatever time the plane decides to 

24 arrive. 

aan THE COMMISSIONER: Do you 

26 want to start at nine, or can we start at ten 
27 tomorrow? | 
28 MR. ANTHONY: Well, I believe | 
29 that Mr. Rutter will be inthis evening, so at a | 
30 | 





convenient time to yourself and to the Inquiry. 
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THE COMMISSIONER: Well, I leave 
it to counsel. When do you say, nine or ten? 
MRewoCOrn: Well, Mr.°.cCom= 
missioner, you have a community hearing tomorrow 
night and we will all of course attend so really 
the timetables should be dictated by you hecause you 
do have that engagement which may take you most of 
the evening. If you would rather begin at nine | 
in the hopes that we could finish earlier in the 


day or if you would rather begin later -- 





MR. ANTHONY; Nine is 
fine with me. 

THE COMMISSIONER: All right 
let's begin at 9:30. If we start -- 

MR. SCOTT: Mr. Commissioner, | 
could I suggest one other thing. It occurs to us 
looking at the evidence of Mr. Rutter and Mr. Roede, 
that ha they are both here, it might be useful and 
expedititious if both of them were led through their 


examination in chief before cross-examination of 





either of them took place. If they are not both 
here, I would hope that Mr. Rutter could he persuaded 
to stay until Mr. Roede has given his evidence, because 
there is some interaction that is possible between 
those two witnesses. However, I leave that to Mr. 
Anthony and he can let us’ know tomorrow what could 
be done. 

| THE COMMISSIONER: Okay 
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PROPOSED PIPELINE 


(Before the Honourable Mr. Justice Berger, Commissioner) 


Yellowknife, N.W.T., 


October 22, /1975. 
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MR. eSCOLTT: Mr. Commissioner, | 


we had a productive meeting of counsel last night and 
perhaps I could advise with respect to two matters of 
time-table. 

First of all, this week we 
will, time allowing, have the examination in chief of 
Arctic Gas! first panel in Phase,2 and. 3. 

Next session we will have 
cross-examination of that panel. 

Following that, Foothills will 
call its first panel in Phase 2 and 3, which will 
cover generally terrain, water and air matters. That 
will be followed in turn by Arctic Gas' second panel 
for Phase 2 and 3, which will deal with impact on 
living things to be followed in turn by two panels, 
of Foothills witnesses covering impact on living 
things. 

. Then we will be ready for 
participants' evidence in Phase 2 and 3, which will 
take the order that it has taken in Phase l. 

It is our hope that we will 
complete the second and third phases in December. 

We also discussed, subject 
to your direction, the time-table for the early part 
of next year and we propose as follows, that we should 
sit at Inuvik in formal hearings in the week of January 


12th and January 19th; that the week of January 26th 
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should be --'‘we should have no hearings. We should sit | 
at Inuvik the weeks of February 2nd and February 9th 
in formal hearings, amasetae during those four weeks 
in Inuvik, at dates to be arranged, we would conduct 
the community hearings for the Town of Inuvik. | 

February 16th we would have | 
community hearings in northern communities to be 
specified by Professor Jackson and Mr. Bayly at a 
later date. 

February 23rd will be a week 
in which there will be no sittings. | 

The week of March lst we will | 
have community hearings at northern communities to be 
Specified later by Mr. Jackson and Mr. Bayly. | 

We will have formal hearings | 
at Yellowknife in the weeks of March 8th, 15th, and | 
22nd. 

Now the only reservation about 
that time-table is twofold: 
(1) If by any chance we do not complete Phase 2 and 3 | 
evidence by.the end of December, we would hope to 
complete it in the first week of January, and would 
sit here for that purpose before going to Inuvik. 

THE COMMISSIONER: That is the 
week of -- 

pit oCOrie Janitary 2th. 


ther £CeL tig.) Ti. Commissioner, | 





was that there was no virtue to opening the formal 


hearings of the Inquiry in Inuvik if we were going to | 


be dealing with tag-ends trom Phase 2 and 3, and logistics 
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make it desirable that we should complete that here. 
Therefore, if by any chance, which seems remote, that 
we're not finished Phases 2 and 3 by December, by the 
end of December, we would take the extra days that are | 
necessary to complete it here in Yellowknife before | 
going to Inuvik. That creates some reservation problems 
but Mr. Waddell says those can be taken care of. | 
The other reservation is that 
the communities, the northern communities conceivably | 
may not be satisfied with the weeks of February 16th | 
and March lst for community hearings. Mr. Bayly and | 
Professor Jackson tell me that they will know as a 
matter of certainty whether any change is requested by 
early November, and enenseoe I think if we've not 
heard anything by the middle of November, we may assume | 
that this time-table is then fixed. | 
I'm grateful to the counsel ! 
| 
that were at the meeting last night for their help in | 
making these arrangements, if they're satisfactory to | 
you. | 
e MR. HOLLINGWORTH: Mr. Commis- 
sioner, one comment I have, and that's on the 
scheduling of the panels for Phases 2 and 3. see 
it had been thought that Phases 2 and 3 would be 


combined, and that in the normal course we would have 





followed -- that is to say Foothills would have | 


followed Arctic Gas, and that was the assumption that . 

we've been working on, and the assumption that our 
: | 

panels have been working on in preparing their evidence.| 


Against my opposition, and I stood alone on this, the 
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order is now changed and our Panel 1 will be following 
Arctic Gas'. My only reservation with the arrangement 
that has been made now is that I don't want it said 
that there is a failure on the part of Foothills to 
meet its two weeks of notice. I expect it will be 
able to, but with the mail strike and with this new 
arrangement that has been thrust upon us we may be 
a little shy of that two weeks. I just want to 
make if clear at this time. 

THE COMMISSIONER: Well, I'm 
sure no one would---~ 

Me. SCOTT} Now, Si. Holiing- 
worth now protected his flank, perhaps we can move 


onto today's work. 
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d. THE COMMISSIONER: That means | 
2 a three week break at Christmas, is that the outcome 

3 ef aljvGt thar? 

4 Mee SCOPTEANYES ,WLElIS). Sir. 

5 THE COMMISSIONER: Okay, so --| 
6 NATHANIEL WESTLUND RUTTER, ee 
7 MR. ANTHONY: Mr. Commissioner, 
8 we will proceed on now with new evidence relating to 
9 the question of alternate routes. You will recall 

10 at Whitehorse Dr. Hughes agave evidence -- sorry, on | 
Ld the question of terrain conditions and various alter- 

i2 nate routes in the Yukon, and his cross-examination 
whe) was completed yesterday. 

14 ‘We now propose to take a look | 
15 at the terrain conditions and possible alternate | 
16 routes they suaqgest in the Mackenzie Valley. CARC 

, is presenting two independent studies dealing with | 
18 various aspects of the question in the Mackenzie | 
19 Valley. We have Dr. Nat Rutter this morning who will 

20 be discussina terrain considerations on the east of 

Dal: the Franklin. Route, the portion that he has studied and later 

on on wewll be calling Dr. Murray Roede who will be | 
23 discussing some of the considerations of different | 
24], areas east of Franklin Mountains and extending those | 
254 considerations eastward to the edge of the shield. | 
26 As I say, Dr. Rutter is with | 
Ds us now and I would like to proceed with his introduction | 
28 to the Inquiry and the giving of his evidence. | 
29 | THE s<COMMESSTONER: Has Dr. | 


30 Rutter been sworn? 
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in Chiet 


MR. ANTHONY: He has, I believe, 


this morning. 
THE SECRETARY =: Yes. 
THE SECRETARY: Well, Miss 


Hutchinson, you might distribute to all participants 


and the C.B.C. that new schedule for next year tomorrow 


if it can be ready in time. 


DIRECT. — EXAMINATION BY MR. ANTHONY : 


z Q Dr. Rutter, your experienc 


in the Mackenzie Valley area and backaround experience 
has been distributed as a biographical note 
with your evidence. I wonder if you would introduce 
this experience and qualifications to the Inquiry by 
summarizing the biogranhical data circulated with 
your evidence? 

A Yes, I was graduated from 
Tufts, University with a B.S. in Geology, 1955; and 
later my Masters Deqree was from the University of 
Alaska in Geology in '62. After this I attended the 
University of Alberta in Edmonton receivina a PhD in 
Geglogy 1n11965, During this time I had experience in 
the -- with the Snow, Ice,Permafrost Re_search 
Establishment as a student in Greenland during my 
undergraduate years, and at the University of Alberta 
I majored in glacial gqeology, sedimentary petrology, 
geomorphology, stratigraphy, palynoloagy and soil 
science. 

As far as professional exper- 
ience in 1955 to 1958 . was a field aeologist with 


7 


the Venezuelan Atlantic Refininu Company and did fielc 
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work in Venezuela, Trinidad, Columbia and Turkey. 
T then went on after this 


for my PhD and subsequent to this I joined the 


Geological Survey of Canada and was research scientist 


from '65 to 1974. I was engaged in Quaternary research,| 


that is deposits and events that took place in the 


last million and a half years or so and geomorphology, 


Towards the end of my career with the Geological 


Survey I worked with surficial qeolocy and land 


classification in the Mackenzie Vallev transportation 


corridor. 


—T was also during this time 


a part time instructor at the University of Calgary 
and taught course in soils, Quaternary environments, 
stratiqraphy and airphoto interpretation. 
In 1974 I went: to Ottawa with the Geological 
Survey and I headed the urban project section of the 
G.S.C. in Ottawa and a year later I joined the 
National Energy Board as Environmental Advisor. My 
job there was assessina environmental imolications 
of applications before the Roard. 

At the present time I am 
Associate Professor of Geology at the University of 
ALberta in Edmonton. 

My professional affliations 
include the Geological Association of Canada, the 


Geological Society of America, the Arctic Institute 


of North America, the Society of Economic Paleontolocis 


and Mineralogists. Other current affiliations include 


the advisory committee for the Faculty of the 





i 
| 
| 














- ahaa alae 
4: e “5 dd ee eee’ 


spiinmie? ,€feusensV’ at Atow 


wreedue Bos Of7 ym zoO% 

ovive Lasatnoload 

-sVel oy £4” mor? 

hits 2etibeqeb €f gens 

we Bat nofrilia gesi 
bore odd shtawoT 

ow I vavxue 

“ e@% t¢ BmOZRBOLTLeBELo 


"oOhiTIYOD 


ot enliy S2aqd 6 
ss7ron 8nopusd bes 
iq wa Vilosibitszwe 


r ¢nav 1 ATOLL v7 


ive iy f ad, @ f4 ' rein veuttc 
" 490 AL. FO.aeo 


eos voredh' fsaorsat 
4228 SH? exehd’ dof 


oted 20k teortqan 36 


‘9 :* ’ neeatayt sjeioored 


NOgnomhd AL seyedTA * 


BS 


roqeaA Inotpelesd sds sbheTont 
a 
6s. 


fonttim forte sae tnoteyedie bas we 


oT odd 10% Begdimmion yrorivbe eid as 


A 


visors Yo yrelsoo2 Ino rpofost 


r‘gica% oda ,fAnistemA AstIO“ Bo 





ALLWEST REPORTING L-TD. 11346 


PAS 


30 


BURNABY 2, B.C. 

















N.W. Rutter 


Environmental Science at the University of Calgary 
and the Geological Advisory Committee, in the Resarch 


Council of Alberta. 


MR. ANTHONY: Mr. Commissioner,| 


attached also to the bibliography is an extensive 
list of publications of Dr. Rutter's and that will 
be tabled along with his biography and statement of 


evidence as an exhibit. 


(RESUME, LIST OF REPORTS AND SUMMARY OF EVIDENCE OF DR. 


N.wE. RUTTER MARKED EXHIBIT 290) 


MR. ANTHONY: Dr. Rutter, would 


you perhaps. start out by describina the Terrain Evalua-: 


tion studies you conducted in the Mackenzie Vallev? 
A Yes, I conducted 
preliminary terrain evaluation of the Mackenzie 
Transportation Corridor, the southern part durino 
1971 - 1972. The objectives of the investigation 
were to map, describe and explain the unconsolidated 
deposits, land forms, permafrost, around ice, and 
organic cover of the study area in order to provide 
aerial knowledge of geology and terrain, with 
particular reference to the needs of covernment for 
terrain information in connection with land use 


planning and pipeline proposals and other aspects of 


petroleum development and construction and engineering. 
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a The results of our study were 
published as part of the environmental social program, 
Volume 7336, which the report is tabled. 

MR. ANTHONY: Mr. Commissioner, | 
the E.S.P. report has been left with Miss Hutchinson, 
and is tabled as an exhibit, and it's the report 
left on your desk. 

THE COMMISSIONER: All PeLoies 

A Mer principal pant. OL 
the report describes only those areas that are included 
in a broad corridor, which is of interest to industry 
and government for pipeline routes, both gas and oil. 
However, the discussiomf the broad corridor is appli- | 
cable in general, in a general way to the adjacent 


areas. Therefore we had the entire area investigated. 





MR. ANTHONY: Q You referred 
to*a "broad *corrrdor which rs "of interest "to -1ndustry 
and governmemt for pipeline routes. Would you qezerine 
this corridor, how the limits of the study were | 
determined, and the area studied? 

* A Yes, the southern 


Mackenzie transportation corridor has been divided into 





four areas. Mr. Commissioner, I refer you to figure 2 


| 
MR. ANTHONY: Mr. Commissioner, that | 
figuvems acebeen photo-copied “and ‘isthe figare | 
attached to the statement of evidence. | 

A Well these are -- the | 


different areas are based on similarities of terrain, 


taking into account the surficial deposits, distribution 


| 
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| 
of permafrost and, ground ice, and physiography. They | 


form a broad north-south route roughly in the central 


part of the area mapped. The east and west boundaries| 
are drawn close to the limits of the area of interest | 
to government and industry for pipeline routes. The | 
characteristics of each of these areas is similar to | 
the adjacent areas to the east and west, so it is 

possible to extrapolate the discussion of one area to | 
the other. In other words the area which extends beyond | 
these boundaries, you can come back and you can eee 


| 
Olate the information you find in one area with the | 
| 
other, to a certain extent. 

| 


So the actual area map was much| 
broader than taking in 11 map sheets. Mr. Agi aeioneee 
I refer you to page 3 of the report. | 

Q Mr. Commissioner, that 
figure 1 is also photo-copied, indicating the mapped 
area. Perhaps I could stop this so that we understand 
the distinction. Do I understand then that while the | 
E.S.P. program concentrated on those areas you've | 
outlined in-figure 2, the map study area was much 


broader to include the wider area that's outlined in 


figure 1? 


| 
| 
} 
A Yes, the idea was to | 
map as much terrain as possible in two summers under | 
limited manpower and funding in those areas most likely | 
to be developed in the next few years. | 


The boundaries for the E.S.P. 





73-36 Keport were arbitrarily set by mre, in consulta- 


tion with the personnel of the Environmental Social | 
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Program and the Geological Survey of Canada. The 





study involved first a general overview of the area, 
including a short discussion on the physiography, 
bedrock geology, distribution of surficial deposits 
and permafrost, and the major rivers that would have 
to be crossed by a pipeline. Surficial deposits were 
dealt with more specifically in terms of distribution, 
morphology, thickness, lithology and texture. Included | 
were notes on the overlying organic deposits, distri- 


bution of permafrost and ground ice and surface drain- | 





age, which form an integral part of the behaviour of th 
deposits as a whole, especially when considering const- 
Euctron. A general description and hazards or suita- 

; 


bility of potential pipeline crossings of major rivers 


in the area were presented. 


| 





Figure 2 then shows the Ve EAns 
areas that I'll be discussing below. Once again I | 
refer you to figure 2 area, 1 area, 2 area, 3 area, and 
4. 


Now, area 1 includes for 


the most part the western part of the Kakisa River 





map-area and the eastern part of the Trout Lake map- 
area. The physiography and terrain characteristics 
of Area 1 are similar to those to the east and to the 
west as far as the Liard River, covering most of the 
geologically mapped area. 


Area 2, which is composed 





largelyi o£ parts ofthe! Fort: Simpson and Sibbe'ston 


Lake map areas, contains large areas of lacustrine and | 


eolian sediments. These are generally different from | 
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from the deposits, found to the east and west, however, 
the terrain characteristics in the area of the Martin 
Hills in the north-west part of the Area 2 are similar 
to those found as far west as the Nahanni Range. The 
eastern part of Area 2 consists of till and lacustrine 
deposits with permafrost characteristics similar to 
those found to the east covering the major part of 

the Mills Lake map area. 


, 


Going north into Area 3, 





Area 3 comprises small parts of the Fort Simpson, 


. Sibbeston Lake, Camsell Bend, and the Bulmer Lake 


map areas, has deposits consisting largely of till and 
lacustrine deposits. Terrain characteristics in the | 


north-eastern part of Area 3, consisting mainly of 





a till plain, are very similar to those found towards 


the north in the Bulmer Lake map area. 





Area 4 covers mainly the Camse lil 


Bend and Wrigley map areas, and contains lacustrine | 
sediments and till that are similar in character to | 
other areas of the corridor, but with more widespread | 
permafrost and ground ice. East of the Franklins, 
outside Area 4 but within the Wrigley map area, the 
terrain consists largely of till similar to that 

found to the south but with permafrost characteristics 
similar to that of Area 4. 

Mountainous regions are found 
in several of the western map areas, particularly the 
Root River and Dahadinni areas. They are not described 
here as these areas are unsuitable for pipeline routes.| 


However, the surficial deposits within the mountains 
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were mapped for completeness, and the lithology of 
the bedrock indicated. 

Q Would you describe 
briefly the geology and geomorphology of the study 
area? 

A Yes. Our study deals 
with the Mackenzie Valley and the guirrounding regions 
from the provincial boundary at latitude 60, northward 

about 250 miles at latitude 64 degrees. The 
area consists of plains with broad uplands in the 
southern and eastern portions, and rugged mountains in 
the west. In the south, the Mackenzie River winds 
its way towards the west, is joined by the Liard River 
near Fort Simpson, then ees westward to the base 
of the Nahanni Range, which swings north and occupies 
for the most part a broad valley between the Mackenzie 
and the Franklin Mountains. 


Moraine consisting of till 


is by far the most abundant surficial deposit and cover 


most of the plains and the upland areas. Fine-grained 
lacustrine sediments cover wide areas adjacent to the 
Mackenzie River in the southern and the northernmost 

areas. Eolian sand, glacial and post-glacial 

fluvial sand and gravel make up most of the remainder 


of the surficial material. 


THE COMMISSIONER: Dr. Rutter - 


11354 








| 


| 


A Yes. 
Q -- what is eolian sand? 
A Eolian, M r. Commissioner, 


is wind-blown material that's been picked up and re- 
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deposited by the wind. | 





THE COMMISSIONER: Thank you. 

A Now one of the most 
important mapping units consists of organic deposits 
which form large tracts throughout the plains and 
the upland areas. Smaller patches of these deposits 


are mapped along with the surficial material. In 





the’ present study, the organic deposits are sub-divided 
into two main varieties -- bogland and fenland, althoug 
some deposits are transitional between these two cate- 
gories. The former consists of peat plateaus and 
palsas, whereas the latter comprises swampy depressions 


and ponds. 


(TERRAIN EVALUATION RE PIPELINE CONSTRUCTION 





DATED DECEMBER 1973 MARKED EXHIBIT 291) 


(INDEX MAP OF TERRAIN MAPPING, MACKENZIE | 





TRANSPORTATION CORRIDOR, MARKED EXHIBIT 292) 
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Invehret 


ea The southern Mackenzie Trans- 
portation Corridor is in the Discontinuous Permafrost Zo 
In the souterhn part of the area permafrost with 
ground ice is found within two feet of the surface in 
bogland and extends downward throuch the organic 
deposits in the underlying till or lacustrine deposits 
to a depth of at least 15 feet. Ground ice is also 
found discontinuously below about five feet in 
fine-arained lacustrine deposits on either side of the 
Mackenzie River west of Fort Simpson under a rather 
thin organic cover and tall stands of timber. NOrth 
of the Willowlake River, permafrost and ground ice becom 
much more widely distributed and permafrost is present 
not only in bogland areas, but also in most of the 
fine-aqrained lacustrine deposits and in poorly drained 
till areas. In both cases visible ground ice makes up 
a high percentage of the total volume in at least 


the upper ten feet. In the extreme north, lacustrine 


deposits contain permafrost to a depth of at least 


50 feet. The only occurance of permafrost in coarse- 


qrained sediments is in the post-glacial and sand in va 


oe What are the major terrain 
hazards encountered im, the study area? 

Po The major terrain ha- 
zards affecting pipeline environmental effects and 
engineering appear to be: areas of “Kine orained 
sediments that are subject to frost heavina, collapse 


caused by melting of indigenous ice, and flowade ané 
as 
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Shine ine on exposure, thick organic deposits with 

high moisture content consisting of frozen bogland and 
unfrozen fenland that are subject to collapse upon thawing 
and frost heaving upon freezing, areas with a high 
rate of surface runoff caused by impermeable frozen 
material near the surface which can cause flooding by 


collecting in ditches and other construction depressions| 





and river crossings where the approaches, scarps and river 


bed characteristics may be hazardous. 

0 What general conclusions 
did you reach concerning pipeline routing through the 
study area? 

A the best routing, from a 
purely terrain standpoint, would fall within the 
broad corridors studied in Areas I, II and III. The 
only place it falls outside of the broad corridor of 


interest to government and industry is in the north where 


the most acceptable pipeline route runs east of the Frank- 





lin Mountains. 

O Dr. Rutter, would you 
describe in more detail Area IV where you. say the 
best pipeline route is east of the Franklin Mountains 


and outside the broad corridor being considered by govern 


“ment and industrv? 


A Part of Area IV contains 


terrain conditions which will cause major construction 


| 
problems. These include: the thick orqanic matter | 
consisting of unfrozen fenland and frozen hbogland, | 

| 


the active thermokarst suhsidence, fine-qrained ice-rich 


lacustrine sediments and fine textured till that may 
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In Chief 
contain a high percentage of ground ice and many 
river crossings with hazardous approaches. 

There are three possible 
routings: west of the Mackenzie River, between the 
Mackenzie River and the Franklin Mountains and east 


of the Franklin Mountains -- I can point these out 


on the map, if you like. 








What I am talking about then is| 
in the southern Mackenzie we are talkina about the 
west side of the Mackenzie River along the valley 
and the east side of the Mackenzie River and the | 
west side of the Franklin Mountains which is the | 
route that is of interest to the industry and 
government and east side of the Franklin Mountains. 


THE COMMISSIONER: I can't 





see. 


A SOLGLY == 





THE COMMISSIONER: The route 
chosen marked there is the east side of the river and 
the west of the Franklins? 

7 A This is the route that 
is already marked on there, right. THe routes I 
considered, one was on the west side of the Mackenzie 
River, south, and the otherwas east of the Franklin 
Mountains. 

THE COMMISSIONER: How far 
would the route eae of the Franklins be on the 
average to the east of the route the pipeline companies 


want to take? 


A How much of a greater 
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SO a N.W. Rutter 
in Chet 
| 
1 distance? ” | 
: THE COMMISSIONER: Pardon me? 
3 A A greater distance, 
4 or length -- pardon me, I am sorry, I missed the 
3 question. 
: THE COMMISSIONER: How far 
i to the east on the average does it lie? | 
8 A Okay, well, we are 
9 talking about over the Franklin Mountains and south 
10 about 20 miles east of the east side of the mountains | 
1} themselves. This sort of dimension at any rate. 
12 The best routino based 
13 on terrain considerations is east of the Franklin 
14 Mountains. Continuing ie routing from Area III, you 
15 enter Area IV in the south-central part and head Pos 
16 north. The routing here is divided in order to avoid 
17 a depression of poorly drained, fine-arained sediments a 
18 a thick organic cover in which thermokarst subsidence 
19 is active. On the east side of the depression the line 
20 would run through a fairly well drained till plain 
21 with only a minimum variation in local relief and 
22 a regional slope that should be easily managed. A 
23 few abandoned meltwater channels will have to he 
24 crossed, but these are minor and should offer little 
| difficulty. On the west side of the depression, the 
26 terrain is not as desirable but it is still adequate. 
of The topography and lithology are more varied with the 
ae presence of thin, mostly less than four feet thick, | 
29 lacustrine silt and sand overlving till, coarse olacial | 
30 


and post-glacial sediments and till. | 
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N.W. Rutter 
In CHief 


Northward from the Willowlake 


{ 


River to River Between Two Mountains, terrain conditions 


are adequate although here fairly well-drained till, | 
with morphology consisting of drumlinoid ridaes and fluth 
Lissa = | 
THE COMMISSIONER: What are | 
drumlinoid ridges? 
A Drumlinoid ridges and flut- 
ings are basically erosional features formed by Seek 


| 


They take the form, as far as drumlins are concerned, 





of a streamlined drop shaped structure, whereas a 
are streamlined lonq, narrow ridges and is a continuum | 
between two end products, here you go from a drop | 
shape to intermediate structures to long, narrow | 
ridaes, which consist of surficial deposits and also | 
of bedrock materials. It is an erosional feature. 
These drumlinoid ridaes and 
Elutings vary to a relatively flat plains and coarse 


glacialfluvial sediments, including eskers and kames are 





present. The eskers and kames are ice contact deposits | 
{ 


containing generally aqravel and sands, melt, a product | 





of glacial melting. There are areas to avoid that 
consist of thick organic terrain and lucustrine silt 
ang clay. Continuing east of the Franklins, up the 


valley of the River Between Two Mountains, fairly 





well drained till, some associated with southeast- 
trending drumlinoid ridges and flutings, thin till 
Over bedrock, and colluvium are encountered. By 


i 


colluvium I mean by reworked material, redoposited 


material, by mass wasting. Gentle slopes and 
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N.W. Rutter 
In Chief 
occasional abandoned meltwater channels will have to 
be crossed, but they should not cause major difficulties. 


At the west end of Fish Lake, the routing trends 


north-eastward through till with little surface mor- 


phology except for a few crevasse fillings and flutings. 


There is bogland in this area, so that details of the 





specific route will have to be chosen carefully. 
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Next, the route shifts to the 


north-west, running parallel to a major fluting field Bee 


continues to about the Blackwater Lake. It should be 
possible to locate lines in relatively ice-free, 
well-drained parts of these flutings. On the south 
Side of Blackwater Lake, the corridor shifts to the 
north and then along the east side of the lake. The 
terrain and lithologic types are available in this 
area and consist mostly of hummocky, fluted and 
drumlinized till, and glacial and post-glacial fluvial 


gravel and sand. ‘Thick Organic matter is present in 


few areas, but can be avoided. The Blackwater River wi 


have to be crossed, but should not cause major difficul 


ties because the river meanders only slightly with its 


floodplain and channel material being mostly sand. 


North of the river, a till plain and south-west trending | 


flutings will be encountered, but they should not be 
major obstacles. 

The second routing then is 
between the Mackenzie River and the Franklin Mountains. 


This routing has been favored by industry and is 


followed by the proposed highway, but it does have cer- 


does not have. The routing is the same for both from 


the boundary of Area 3 and Area 4 to just north of the 


| 
| 

| 

| 

tain disadvantages that the routing east of the = | 
| 


Willowlake River. From here northward, conditions 
change. North to about the River Between Two Mountains 
on the west side of the Franklins, drumlins, striking 


north-westward and composed of till, cover most of the 


proposed routing. The crests of the drumlins are well 
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N.W. Rutter 
In Chief | 
1 drained and are probably permafrost-free, whereas in | 
2 the depressions where drainage is poor, permafrost and 
3 subsequently ground ice may be present. Construction 
| problems in the better drained areas will be relatively | 
3 minor with one exception. Huge boulders, commonly 
6 several feet across, are found on the crests of some | 
7 of these drumlins. Removal of these boulders may be 
8 difficult. | 
9 i For most of the routing north 
10 of the River Between Two Mountains the terrain is underlai 
11 by a lacustrine silt and clay with a high percentage 
so of ground ice, and widespread occurrences of organic 
13 matter, mostly in the form of bogland. These conditions, 
14 of course, offer major problems and unfortunately are | | 
Ae multiplied by numerous rivers that have to be crossed | | 
16 if this routing is followed. There are, however, aban- | 
17 doned meltwater channels, some of which form dis- | | 
18 continuous terraces along the Mackenzie that may be i | 
19 utilized during construction. Although ice-rich silt | 
20 may overlie portions of these channels, chances are | 
21 fairly good-that relatively ice-free, coarser materials lf 
22 will be encountered. 
23 The third possible routing | 
24 lies west of the Mackenzie River and east of the | 
25 Franklin Mountains. The terrain consists mostly of 
26 ice-rich lacustrine silt and clay and till, some 
27 forming well-drained, ice-free drumlins and hummocks. | 
28 Although the presence of till improves the terrain . 
| 
29 conditions on this side of the river, compared to the fl 
30 other side, disadvantages are that braided rivers | 
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would have ts be crossed, as well as the Mackenzie, unless 


| 
} 
| 


of course, the routing was placed west of the Mackenzie 


at Camsell Bend in Area 3. However, there would be 





added terrain problems that would have to be overcome in| 


the Camsell Bend area. 

THE COMMISSIONER: Sorry. 

A Yes sir 

Q Just -- you are going 
through this very fast -- just so I understand where | 
we are -- | 

A Oak. 

Q -- you say that the route | 





east of the Franklins is the same as the route that 
the pipeline people have chosen from -- oh, I see, 
from the boundary between Area 3 and Area 4 to the 
Willowlake River, that's the only area where they 
correspond so far, is it? 

A Well, in the southern 
part of Area 3 in my report I do have ideas on where 
I think @ broad corridor or a nouting should,.be, 


but it's not-that much different from what's proposed 


by industry. As you enter Area 4, and this is when 
it diverges. 
Yes. 

A From the original idea. 

Q That's when you get into 
the Franklins. 

aes Thats right ,«<yes,. 

Q Oia GU DGB thagie,; 

going to win the Inquiry prize for reading faster than 
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In Chief 
anyone so far. 
A doy SOTLy 
Q Pevs’ quite all right, 


but we'll do our best to keep up with you. 

A Well no, I'll be glad to 
slow down. However, there would be added terrain 
problems that would have to be overcome in the Camsell 
Bend area. I'm continuing now on the area west of the 
Franklins. 

Q Yes, I'm with you. 

A This corridor has been 
abandoned, though, by current proponents of a pipeline 
rouce. " Pt wasn’. considered in great detail : 

Q And you are not enamored 
with that route anyway, I take it? 


A Noy Lanett. 


11362 | 


QO So as far as you're conc- | 


erned, it comes down to the route they have chosen, or 


east of the Franklins. 


‘ 


A That ls Correct, s2Er. 
= MR. ANTHONY: Q Dr. Rutter, 
would you describe briefly -- and perhaps a mite 
slower -- the most significant surficial ceposits in 
Area 4? 
A Till deposits are wide- 


spread in the uplands of the southern part of the area, 


| 
} 
| 
| 
| 
| 


| 
} 
| 
| 
{ 
j 
| 


the piedmont area in the north, an d along the Mackenzie 


Valley bottom with the, exception of the west and east 


side of the river in the south-western corner and the 


east side of the river in the northern part. Generally, 
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the surface morphology is rather subdued with broad 
hummocks and depressions having relief of only a few 
feet. The major exception to this is the presence of 
drumlinoid ridges and flutings in scattered areas, 
principally vinethesnoreh: On the east side of the 


river in the southern part, they trend generally in a 


west-northwesterly direction. In the north along the 


Mackenzie Valley, they have a more northerly component. | 


e 


Although there are variations 


the matrix of the till has roughly equal parts of sand, 


Silt and clay. What I'm talking about here is the 
fine-grained portion of the till itself. Inclusions 
account for usually less than about 5% of the total 
volume. All I'm talking about as far as inclusions 
or class are the gravel-sized particles. 

The till itself is generally fine-grained. The till 
matrix strongly reflects the lithology of the uhder- 
lying material, because the resistance of the shale, 
the underlying material where most of this is found 
contains clay and silt and this: sort of thing, fine- 
grained material, this is incorporated by the ice in 
the ice, and then when it melts you have till forming 
which is a reflection of that underlying material, 


just because of the resistance. The inclusions of 


the class within the till are principally derived from 


the Canadian Shield, the more resistant material to 
the east so we have the fine-grained material in the 
till reflecting the local bedrock, most of it, and 
then you have some of the class which is part of the 


till too, but less than 5%, derived from the Canadian 
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1 Shield, to the east; and the point here, of course, 

2 is that this makes, because of the shale and the 

3 underlying bedrock, the till itself can be -- is fine- 

4 grained and can offer hazards when it comes to engineer-~ 
5 ing! Four test-holes indicate that the moisture | 
6 content of the nine samples varies between about 12% 

7 and 18% in the upper 22 feet of the unfrozen till. In 

8 the frozen till, 42 samples from 12 test-holes indicate | 
=) that the moisture content varies between about 6 and | 
10 59%, in the upper 22 feet. Now this is just to give 

El .you an idea that there is the moisture content can be 
L2 quite high. 
3 Organic terrain is found over- 
14 lying till in relatively flat, poorly drained areas. 

15 Most commonly it is located in the uplands area in the 
16 southern part and adjacent to the Willowlake River and | 
sy the west side of the Mackenzie in the central and | 
18 northern part. Except for a limited amount of fenland | 
clas in the south, over 90% of the organic terrain is ie 
20 Thicknesses vary but are generally between 6 and 9 

21 feet. Peat plygons are found commonly in Area 4 along 
22]/ the base of the east side of the Franklin Mountains 

23 and in the northern part of the Wrigley map area. 

24 In areas where the organic 

25 cover is less than four feet thick, permafrost is 

26 sporadic. 

27 Lacustrine sediments are | 
28 widespread in the southernmost, central and northern | 
29 parts of the area bordering the Mackenzie River. In | 
30 


the northern part, they are more extensive on the east | 
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N.W. Rutter 


in’ Chief 
1 side where they extend to the base of the Franklin 
2 Mountains. In general, the lacustrine sediments form 
3 a relatively flat plain with little surface morphology 
4 except for the overlying organic terrain. Organic 
5 terrain, mostly frozen bogland, is widespread, 
6 forming irregular hummocks and water-filled depressions 
7 and creating a deranged drainage network. Some of the 
8 palsas have local relief up to 17 feet, whereas others 
2 are actively degrading forming thermokarst lakes. 
10 The most important terrain 
ll characteristic of the lacustrine sediments is the wide 
i . distribution of permafrost and subsequent ground ice. 
13 As in other areas below extensive deposits of bogland, 
14 till or fine-grained lacustrine sediments are frozen 
15 and contain ground ice in at least the upper few feet 


16 of the deposit, - 
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In Chief 

1 i In the central and northern 

2 parts of Area IV, permafrost and ground ice are found 

3 extensively in the lacustrine silts in moderately to 

4 poorly drained areas without regard to the thickness of 

5 the organic cover. About the only place permafrost is oe 
6 found is in the well drained scarps and below pond and | 
uf fenland areas. In general, permafrost is found within | 
8 two feet of the surface and extends to at least 25 feet 

9 and probably to 50 feet or more. 

10 In the southern area, permafros 
ay and ground ice is less extensive in lacustrine deposits 
12 than in the central and northern parts. NOt only is 
13 this attributed to lower latitudes, but extensive | 
14 bogland cover is undergoing active thermokarst subsidence, 
15 resulting in permafrost patches between unfrozen ponds | : 
16 and marshes. TI have been talking all about the 


7 Area. bY. 


| 
| 
| 

18 THE COMMISSIONER: Yes. | 

19 MR. ANTHONY: Q Now, would 

20 you next comment -- 

21 . MR...SCOTT: -Speckles bog, Mr. 

22 Commissioner. 

23 MR. ANTHONY: Dr. Rutter, would 

241+ you comment briefly on the surface drainage as it applie 

25 to the till and lacustrine areas that you have heen 

26 describing. 

27 A The surface drainage rate | 

28 andevolume.on.till, for the most part, depend upon 

29 


the regional and local topography and on the presence 


30 or absence of permafrost near the surface. In the southern 
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cia gar srs mii Novena sr | 
a ing Chiat | 
i part of the area nere there may not be permafrost, | 
that is on crests of flutings and drumlinoid ridges or OP 
? slopes controlled by bedrock, runoff may be inhibited to 
: a certain extent by absorption into the till. HOwever, 
. in the sprind, before the active layer has melted, the | 
: rate of runoff will be high and the low permeability | 
e of the till will promote runoff. In the north, where | 
: permafrost is close to the surface in most varieties of 
atti, td high rate and volume of runoff will | 
- ensue both during spring melting and during intense 
a rains. Runoff will bes low and surface water will stand 
‘an in relatively flat areas and depressions aided by the 
a frozen bogs and deranged drainage. | 
= Surface runoff is retarded in | 
ae the flat-lying lacustrine areas, such as in the south, 
a by the irregular surface and deranged drainage pattern, | 
a caused: partly by thick organic deposits. SMall ponds dot 
aah the area in the spring with the water level slowly | 
is lowering during the summer season. In the central] | 
iia anc. northern areas, lacustrine sediments aqenerally | 
= are better dtained than those found further south. 
oe On slopes, the rate and volume of surface runoff is 
a high during spring melgin and after intense rains | 
oe due to the poor permeability and high ice content of a 
near-surface deposits. 
ae Q Dr. Rutter, why do you 
aah conclude that the east of the Franklin Route is to be | 
ie perferred to the proposed pipeline routes along the | 
‘ah Mackenzie RIver? | 
30 


A Well, each of the possible | 
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In Chief 
a pipeline corridors has certain advantages and dis- | 
si advantages with respect to terrain considerations. The | 
: big advantage of the routing east of the Mackenzie | 
5 and west of the Franklins, that is, the routes for the 
e proposed Arctic Gas and Foothills Pipeline, is the | 
P proximity to the river and the proposed highway. 
r Construction costs will certainly be lower and 
E the access roads will be at a minimum. However, as I 
: stated, the terrain “for the most part is poor, asa seat 
iu of ice-rich lacustrine silt and clav and bogland. 
ui On the other hand, although logistical and economical 
de problems arise due to the distance from the Mackenzie 
= River, the routing eas_t of the Franklin Mountains ai ter 
a the fewest terrain problems. | 
ip I concluded that, from a purely 
Hp terrain standpoint, the best routing in the northern | 
sl portion of the area would run east of the Franklin 
88 Mountains. 
xO ‘ | 
Q Included in the area you | 
20 studied was the Ebbutt Hills. | 
zl > A Mm-hmm. 
“a @) And we have had some 
Be discussion of the Ebbutt Hills and the I.B.P. site 
cai there. In this area the proposed Arctic Gas Pipeline 
RP would cross the Ebbutt Hills while the Foothills | 
ee Pipeline would go around them to the west. Would you | 
ou describe the terrain encountered in the Ebbutt Hills 
ee reqion by the two different routes? 
Be A The terrain that will be 
30 


encountered in the Fbbutt Hills area consists mostly | 
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ALLWEST REPORTING L-TD. N.W. Rutter 
BURNABY 2, B.C. In Chief 
1 of till with patches of organic terrain. On the slope 
2 reworked material (colluvium) is found. Other factors 
3 being equal the steeper the slope the more potential 
4 for erosion during and after construction. On the other| 
5 hand, the steeper slopes are well drained and are mostly 
6 exposed to the south and therefore are likely to be | 
a ice-free. In any case, it is my opinion that with 
8 good engineering practice terrain damage could be con- 
) trolled ’on eitheyof the two pipeline routes through the 
10 area. 
uh fe) Dr. Rutter, as a result of 
12 your experience with the FE.S.P. Study and your more | 
13 recent work, would you indicate what further | 
14 research and study you feat is required? | 
aS A Well, I would recommend 
16 that a broader. corridor be examined for a | 
Lia possible pipeline route and that such an examination in-| 
18 clude an investigation of a routing east of the Franklin 
19 Mountains. From the terrain point of view, the 
20 east of the Franklin route appears to have significant 
eit favourable gspects and a preliminary evaluation of its 
pe feasibility for a pipeline route could be conducted on 
e3 the basis of research and data presently available. 
24 I would like to stress that that there is enough data 
22 now for an, in my opinion, for an office study of 
26 this. Now, if it proves out that further investigation 
at should be SF tececnant, then it could be, but a prelimin- 
28 ary assessment could be made at the present time. 
29 Well, when a final corridor 
30 has been selected from the available data, future 
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In Chief 
i terrain investigation should concentrate in more detail, | 
"2 on specific routing. This would include such investigation 
3 as: exact distribution of permafrost and ground ice; rates 
4 and other characteristics of surface runoff; performance 
5 of materials from an engineering standpoint; detailed are 
6 Guiption, thickness sand, distribution,,of surficial | 
7 deposits and bedrock; location of aggregate; and 
8 engineering characteristics, distribution, and mois- 
9 ture content of organic terrain. In addition, more 
10 information is needed on thecharacteristics of rivers, | 
sal streams and creeks, the thermal properties of materials 
a2 in permafrost areas, effects of fire and man-induced 
13 thermal disturbance in permafrost materials, and | 
14 geomorphic process studies, particularly characteris- 
15 tics and mode of origin of failure types. 
16 MR. ANTHONY: Thank you, 
17 Dr. Rutter. Would you now answer any questions that 
18 any of the other counsel may wish to direct you. | 
19 MR. SCOTT: I think our order, | 
20 Mr. Commissioner, is to begin with, of those present 
21 today, Messrs. Bayly and Bell and then to follow with 
22 the two applicants and Commission Counsel. 
23 THE COMMISSIONER: Just before | 
24\/+ you start, Mr. Bell, just excuse me for one minute, to 
25} make sure that I am oriented. Sorry, Mr. Bell, I 
26 just wanted to satisfy something out of my own -- 
27 Arctic Gas, when they filed 
28 their material with the Department of Indian Affairs | 
29 and Northern Development, and the National Eneray | 


30 Board, referred to some alternate routes -- if I can 
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BURNABY 2, B.C. N.W. Rutter 
In Chief 
find them -- and the alternate routes that they indicated| 


they had considered, Dr. Rutter, and I think were 

the Fairbanks Route, the Fort Yukon Route, the Offshore 
Route which didn't concern the Mackenzie Valley any- 
way, the Mackenzie Valley Route, that is, on the 

east side of the Valley, they had already rejected | 
the route on the west side of the Valley, the west 

Side of the river, but they did not consider -- tell me 


if I am wrong about this -- as I understand it, Arctic 





Gas did not consider a route east of the Franklins, 
neither did Foothills. In other words, it appears 
no consideration has been given to a route east 

of ‘thes Franklins ; as: that aight? 

MR. MARSHALL: Yes, sir, 
f think) that ‘is icorrect: 

THE COMMISSIONER: They con- 
Sidered Fairbanks, the Fort Yukon and earlier they 
had considered a route on the west side of the river. 


They, of course, considered and finally opted for the 





route on the east side of the river, but they never 
did consider the route east of the Franklins. Do you 
know why that should be so? Is there something that 
is apparent to everyone in this room but me that would 
account for the fact that CtheySdidn’t thinksef going 
to the other side of the Franklins? 

A Well, it would be pure 
speculation on my part, I have. no details, but I 


imagine that the -- I think it was just always that 


the government had originally proposed that they 


would like to develop the Mackenzie Valley and the 
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N.W. Rutter 
In Chavet 


companies went in there, it was close to the river, 
it was a major transportation system, there is no 
doubt about the river itself, it is a major trans- 
portation route -- 

THE COMMISSIONER: And it 
was a great advantage from an economic point of 
view? 

A Oh, it certainly would 
be and then of course the announcement of the highway, 
Of course, this is fizzling out, evidently, but I 
think it was this sort of considerations that the 
company thought about, and some of the previous 
work that had been done, of course, before the 
consortiums got together were bore hole studies, this 
sort of thing, terrain studies along the river 
itself, and I think considerina the transportation 
route and the wishes of the Federal Government, I 
Enink>, this, sont of thing. 

THE COMMISSIONER: So the 
cumulative -- 

* A Yes, that’s riaht, it 
was just kind of, well, this is a course where it 
is going to go. You know, I may be wrona. 

THE COMMISSIONER: Right. 

MR. MARSHALL: Sir, if vot 
wish I could comment on that very briefly, on some 
of the factors as I understand them. The first would 
construction costs connected with that the logistical 
problems as Dr. Rutter has mentioned. The 


Mackenzie River serves aS a major transportation 
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artery. The route east of the Franklins would pose 
considerable logistics problems and also the problems 
would continue on through the operations and maintenance) 


period. 
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whether they considered east of © Franklin, and did 
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fr Chief 


: The routes 
away from established transportation arteries, there 
would be environmental impact associated with the need 
to construct access roads through or over the mountains 


| 

| 

| 

| 

| 

to get to this area, and I think also taken into account 
any technical 


was the considerationit was felt that/ problems associated 


with construction through the terrain in the area 
selected could be adequately dealt with. I'm not 
sure Syent: additional miles of route, but that probably 
was not a factor. 
MR. ANTHONY: Mr. Commissioner, | 
i’d like to at a later date, perhaps, refer you back 
to the transcript reference which I thought I had with 


me but I don't, where this matter was discussed. I 


think when Mr. Dau was giving evidence I asked him 





the sort of an evaluation that Mr. Marshall now says 
made them exclude consideration. I believe his 


evidence was that they never considered that route 


and therefore didn't do the sort of analysis that 





Mr. MarshalI now suggests was done. So perhaps we 
can bring that to your attention too. We can see what 
has happened in the interim between Mr. Dau's evidence 
and Mr. Marshall, because his suggestion now is that 
they did dook at it. 

THE COMMISSIONER: Well, Mr. 
Marshall just did the analysis. 


' MR. ANTHONY: Well, that may 


be the extent of the analysis. 


MR. HOLLINGWORTH: Well, sir, | 
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N.W. Rutter 
In Chief 


I concur with Mr. Marshall's remarks and I think 
Maybe there is a difference in what is defined to be 
an analysis. I think we've had discussions over and 
over again by the engineers for both Arctic Gas and 
Foothills as to whether they've considered something 
and whether it's reduced to a report or not, and | 
perhaps Mr. Anthony thinks that Mr. Dau's evidenc e was | 
that there was no report, and probably that's correct, 


and I think Mr. Marshall -- I'm just assuming this 





might be going on what the engineers considered, 
certainly that's the case from the Foothills' point 

of view, and in large part these conclusions were 
arrived at before the split-up py Alberta Gas Trunk Lin 
from the consortium. 

Another point that Mr. Marshal] 
didn't raise is that the pipeline guidelines state that | 
the government is prepared to accept applications | 
down the Mackenzie corridor in the broad sense, and | 
not anywhere else. 

THE COMMISSIONER: And not what: 

MR. HOLLINGWORTH: And not 


anywhere else, at least it's not mentioned anywhere 


guidelines -- forgive us, Dr. Rutter, if you don't mind 
our pursuing this for a moment -- the guidelines don't 


-- do the guidelines exclude the route east of the 
Franklins? Do the guidelines indicate that that would 


not nial bewithin “the, corridor? 


else. 
THE COMMISSIONER: Yes, but : 


MR. HOLLINGWOPTH - : They don' 
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In Chief 

2 they speak of the Mackenzie corridor in the broad 

2 sense. I've never really quite established what that 
3 means, but I've always interpreted that myself, and 

4 so have the staff of Foothills, to mean the area in 

3 the Mackenzie Valley between the mountain ranges thet 
6 generally ring each side of the valley. 

i THE COMMISSIONER: Well, the 
8 interesting thing -- I don't know if it's interesting, 
9 but -- is that this map that Foothills or Arctic Gas 
10 filed has these routes going through the Yukon and 

Lh one off-shore that everyone acknowledges is totally 
22 impractical. The Yukon route, the Fort Yukon route, 
13 which everyone seems to agree is totally impractical, 
14 and they didn't even bother to put on the map this 

LS route east of the Franklins, which -- I'm just 

16 curious. 

17 MR. SCOTT: The tdriprcuLltey.; 

18 Mr. Commissioner, I think, simply is that the guideline 
1g, use the expression, "The Mackenzie Corridor," with a 
20 capital "C",and don't define it. Now the applicants 
21 have obviousdy, according to Mr. Hollingworth at least, 
22 have provided their own definition of what's included 
23 in that, and I presume that CARC takes a different 

24|| + view and asserts that what was intended by the 

25 | expression, "The Maokenzie Corridor" is rather broader 
26 than the areas between the two ranges of mountains. 

27 THE COMMISSIONER: Sure, I 

28 understand that, but you can have an alternate -- an 
29 alternative that is outside the corridor. We've been 


30 considering them. 
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In Chief 

iN a MR. SCOTT: Well, we were wonder- 
2 ing about that, the applicants have, there's no doubt 
3 about it. | 
4 MR. ANTHONY: Mr. Commissioner, | 
5 there's one more point. I think the evidence indicated | 
6 that the pipeline routes selected by Arctic Gas at 
2 least -- I'm not in a position to comment on Foothills 

-- but on the Arctic Gas application was selected before 


the guidelines were issued, and the route and the 


alternatives were studied from '69 to '71, and the 
guidelines were issued in June of '72. That's, I 
think, why the question of alternatives, and I think 


a reading the guidelines it's suggested you're 





supposed to look at various alternatives but they 
will accept an application in the broad corridor. So 


{ 


that's, I think, the reason why there were studies 


of corridors obviously outside the particular guidelineg 
where an application would be accepted. | 
THE COMMISSIONER: Well, I've 
never quite understood why it said, "We will accept 
| 
them within-the corridor." But look at alternatives | 
outside the corridor. | 
MR. SCOTT: That time-table | 
that Mr. Anthony suggests, of course, and there's no 
doubt it's accurate, rather comes against his submissio 
because that would be intrinsic evidence as to what 
was intended by the phrase, "Mackenzie Corridor”. 
However, that's a matter perhaps for argument. 


| 
} 
MR. MARSHALL: Sir, there | 





are various alternatives outside the corridorwere | 


tEeqs 


“Pia “008 1am , 
wee , aPeul efneollgar edd (a6dd Shoda pri 
~t2 sods” 


(OTe 6te 


se 


SO sThs. Fu ; 


at! salads & jokey Ssaom ene” se ered?” 


ioyd Seeogtag eedies apildnig odd send 


sé Of enivteeq a ab zon m'D —= genet 
oe tor toriqgs. e098. oidgosk- ati vio: sud) == 
ott bos , Seveel et6w’ eahllebiog "sad 
bo’ mov) Se lbute o1ow soevigentegis 

*o ony! nt beteel siew esailebliog 
vijectet{s to aolseatp end yaw (anidg 


ice #'S@ evaltlebios off CAlbaez's 


Murits3 suol tay 268 stool ed hesdqque 


sit «2 #ologsntiaqgs ne*sqesos, Pitw 

viv e@ecel off ,AniAds i ,s*oeee 

oo at? ehledvo ylavoludo e26bf2n00 Be 

pesteop. od Dleow nodsesiigas ae s190W 
eS S6IMNOS She 

“" Slee 92 yew hoctetabne eiicp sever 

sobstiop edd-atitiw mans 

tebtribe sda ebiezuo 


w" « P2052 ae 7 

vo two lo .=gaipowe YaoddoaA aM gens 
es evsru098 ave Senos | 
“1.023 o¢ Bipow @any’ ominod 


rom p5992 whewsstr ok" , serio eg \¥e-bobnesak enw: 


ete Tl tgely seme Stesee 


MIAN 7m a *. ae 


onw IoD of ohleseo aevieneble a 


as) 


























co 
all 


= 
- 


jes 











US Gants Maas 11378 | 
NW. ROCCE 
CrossExam by Bell | 
sal considerec of the gas Find at i Sa 
2 obviously outside the corridor. It's a question of 
3 what other routes are thereto get the gas from Prudhoe 
4 Bay. 
5 THE COMMISSIONER: Ti don"t know 
6 why you. moved to the back benches when you're being so 
7 helpful. | 
8 MR. MARSHALL: I've been demoted. 
2) i THE COMMISSIONER: All right, 
10 well let's carry on then. Mr. Bell, sorry, you're next. 
ike | 
12 CROSS-EXAMINATION BY MR. BELL: 
Le, Q Just a couple of points | 
14 for clarification. itakeit that east of the Frank= | 
15 lins route -- or at least the proposal that you're | 
16 making concerning the east of the Franklins, route, is 
7 not that this route be adopted now, but rather that | 
18 this is a potential route that seems to warrant fitenad 
19 study. ) | 
20 A That is correct. What I | 
21 am basing my- judgment on is purely considering consid- | 
22 erations, nothing else. My opinion is just, as far as 
23 terrain conditions and construction, I'm not propos- | 
24] + ing anything, I'm just stating what I've learned | 
25 in the field. Q Would you say then that 
26 it's conceivable that there may be other factors such 
27 as socio-economic factors, which, when studied, might 
28 well lead to a determination that an east of the Franklins 
29 route is not suitable? 
30 A Certainly. 
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N.W. Rutter 

Cross-Exam by Bell 

Cross-Exam by Carter 

Q But you're not suggesting 


what those factors might be? 


A That's out of My exper- 
tise. 

MR. BELL: Thank you. Those 
are all the questions I have. 

MR. BAYLY: I have no questions 
of this witness. 

CROSS-EXAMINATION BY MR. CARTER: 

Q Si pep hUStiekO Llowing ap 
on our discussion of “corridor”, I wonder, Dr. Rutter, 
if you have any further information about this 
corridor that the ig anrene talks about that you 
could contribute? 

| A About my proposal on the 
eaSk cide of whe Branklins, jor just.in weneral2 
Pardon me? 

MR ASCO Samba ADE S ht) CO a Man 
Carter if his microphone is on, it's so hard to hear 
him down here. 

MR. CARTER: The reasons, or 


one of the reasons I asked that, sir, is that in your 


figure 2 you've outlined four areas and you'll see that 


area 4 is considerably more narrow, particularly at 
the north end, than the other areas, and I wondered 
if that had some significance with respect tothis 
idea of the Mackenzie corridor? 

A Yes, I can answer that. 


As I said before, the areas were really chosen by me 


| 


| 
| 
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1 what to write about, and it was one of these sipdabions! 
2 that you have so much time to write a report and you 
3 Map. such a large area that you -- and the report had 

4 to be submitted, and therefore I concentrated on areas 
5 that were of the most interest to the industry and 

6 government at the time. So therefore I drew these 

7 arbitrary lines, concentrating where people had shown 

8 an interest for future development. Does that 

2 answer your question? 

10 Q Well, it does in part. 

it Is this what you assumed to be the corridor as it 
12 was referred to by the -- 
13 A I never, I never even 

14 tried to define the corridor. I mapped 11 map sheets, 
15 or we mapped 11 map-sheets, we tried to map and to 

16 J Ee terrain in as wide an area as we could, 

17 and then when it came to writing about it, because of 
18 the time limitations, we -- I broke the area down to 

19 the area that was of most immediate concern to industry 
20 and government. i 'did not define a corridor 

21 myself, if that is what you mean. 

22 Q Taesee. 0. Have you 
23 indicated the -- I couldn't see from here -- the 

24° east of Franklin route on that map? 

25 A The small scale or the 

26 large scale map over here. Lt's partially on there 

27 but it's just -- I'm not sure, in a general way I placed 
28 it on that map. 

2) 
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{ 
1 I would have to look at it a 
- lot more carefully to give the exact spot I mean, or 
| 
2 the best route in my opinion, but in a general way 
| 
4 it is on that map, yes. 
° @) Now, do I take it that 
| 
2 the area where it diverges is roughly in the Willowlake 
7 area? 
8 A Yes, in the southerly | 
. | 
9 part, it is Willowlake River in the southern part. 
10 But you can actually connect up with the proposed -- 
Ss east’ Omithe’ Franklins, by “several” adequate routes 
12 to the south of the Willowlake River. In other words, 
13 it doesn't make much difference where you diverae | | 
14 from south of the river. In other words, there are 
- several areas where you could enter the end of that | | 
ne area with. | 
7 . : 
O From a terrain point of 
rg view. 
12] : : 
A Purely terrain point of 
20 ‘ 
view, yes. 
ef 3 9) It doesn't really matter 
oe south of -- | 
23 | | 
A Well, it matters, but 
mn 
a8 there are many alternatives, right. Yes --? | 
a THE COMMISSIONER: Excuse me, 
26 : bie 
are VouUMrracanertiis* “= | 
7 MRS SCOTT?” GW think Mr. Rutter 
ee with the assistance of ,Dr. Hughes and Dr. Fyles red 
ed pencil , has dotted in in a rouqh way the deviation | 
30 


| 


that -- I shouldn't say the deviation, but the route | 
iH} 
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1 he proposes, there it deviates from the revision 

2 that he proposes, where it deviates from the route 

3 that Arctic Gas and Foothills have selected. 

4 A Could I take i from 

3 there? 

6 MR. SCOTT<s+ YOupwill,have;to | 
ii speak loudly. Okay, let's go hack then to the | 
8 south of the Willowlake River. The original proposal | 
9 was to move up in this area. 
10 Now CAGSL has changed 

ia their application and they now have a crossing east 

v2 of the Franklin Mountains, so therefore -- pardon me, 

 to8 east of Fort Simpson, and therefore the routing ishas | 
14 changed in here SO when you get into the area of the 

> Willowlake River and you want to divert east of the Lo 
16 Franklin Mountains, you can come in from this 

ai angle,.or you can come in from the south. I just | 
18 haven't bothered to extend that south of the Willowlake | 
begs River because my main objective here is to propose 

20 a route north of the Willowlake River, east of the -- 

zu you might say the end of the Franklin Mountains, and 

Ze this routing here. 

23 So really what I am saying 

24! + is I think vour question was how you enter the area-- 

a well, because there have been changes, which this 

26 is adequate one and coming in from the south 

27 is fine too, but you just have to be careful of 

28 what you find right in this area, pyt there are 

29 plenty of alternatives. But really what I am talkino 


30 about here, my major concern is this. 
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Cross-Exam by Carter 





Does that answer your question? 

| THE COMMISSIONER: Yes, well, | 
do you mind tracing your route northward from where that 
red pencil ends? 


A Okay, well, this is it. 





I am only talking about the area that was covered in 
our investigation. I am only really talking about, 

well, you can —= in the report you will find our | 
suggestions for alternative routes in the southern part 


but really what I am talking about is from 60 to 64, 





specifically here, just this area of about 100 miles 
Cresco wm ieniere,.that its the only part that 1 7,..76 
studied in detail. 
THE COMMISSIONER: Well, you 
don't take responsibility for north of Area IV, is 
that Lee 
A NO>. Lido not, No. 
I have not been in the field north of Area IV and 
my judgment is based on accompaning people in the 


field in that area, parts of it looked very good 





because of this fluting and drumlinoid situation 
anc parts 1 just can't comment on at all. 

MR. CARTER: © And that ws 
roughly in the area of the Blackwater River? 

A Yes, it is. 
Yes, south of Blackwater River down to the Willowlake 
River. 


of I take it from what you 





have said that you have no real problem from a terrain 


point of view with Arctic Gas's routesouth of the 


















Seeker JOY is 
Sb ak RAMGTSEIMHOS ant 

(643° Seat Gha*® Beast one way e : a 

5 Fein 

. ava nias fas yee OF 7 | —— ) 

Me) Pe now 2009 POTS ers | ealiias ‘ine te 

st YEicey ihae fae -nolsayiseevat Ho) 


- 


SS a 7 
P ‘ . 


ay (ow coy SeGeres acd ak = niga voy \ifew 
- . 7 
wor ols fi seivor avizantelie not -enciasegpue 


a 


sox? $f syode @nitisd me 2 Jory yihsex sud 
jcods tn soee eftd Sent youd etal il 
fod’ 2460 yleo end (eb gana loset ai 08 20— = 

ilisseb «2 (Beihuze 


ae Soa _s 
7, = — ue 
ih 


SaoMNOD Ser are 
iste) wo? veilidtenogess exist a ‘neb | 
t  )) 228 ted ; 

yeh Tr ,ot 7” We b) ree 

to Ajuon SIAkS ete nk read: don avait x 
,; - otkmmquiesom od bepediet Soemobist ym 
iol 22 ovine yotee sedi at bisky 
b mei-ety: ie onteul® ekg. to-sousved 
\» 28 09 ddan met in | 
O° + wines : = ie 
weit. ye 4 ‘ol i 3 bes nseasiiana soisoodd ial vyl , alll 
‘; O8 Cts ages i a => 

* =f " 


4% , 44 7 Few “rit ey t ) as - fot) pi 
' ri Wwigr> an id 


— 













a 


i 
[many Sai vier ot Prlains ards 


‘Pipsten « aubawyidosg feat 


mis PS ae “ 


a ae ern . ! 





> 
“ 





ALLWEST REPORTING L-TD, N.W. Rutter 


29 


30 


11384 | 
BURNABY 2, B.C. Cross-Exam by Carter 


Willowlake River. 


t 


A South of the Willowlake 


River. Well, generally no. Certainly you can pinpoint 
it probably in a better area, but it is not too bad, | 
is my opinion. 

0 Could you indicate to us 
in terms of map sheets then how much area this takes 


up, the area that you are referring to from the 





Willowlake River to the Blackwater River? 


A You can refer to 


| 
figure one, we talk about map sheets, generally 
speaking, thenorthern part of 95-J and 95-0. 

@) Add right. 

A We are just talking about , | 


we're actually a small portion, a hundred miles, sort 


of dimension. . | 
fe) So it would be roughly one| 
and a half map sheets out of these eleven? | 


A Close, yes. 


Q I take it that you leave 





the east of the Franklins' routing north of the 
Blackwater River to others who have concentrated their 
studies in that area? 

A Yes. 


THE C@MMISSIONER: Well, are 


investigation of the route east of the Franklins, as 


far north as the Blackwater River, justifies similarly 


| 
you saying that what you have seen so far in your | 
| 


intensive investigation of the route east of the 


Franklins, north of the Blackwater River. The Franklins | 
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extend for hundreds of miles north of that, don't 
they? 

A Yes, they do. Well, as 
I mentioned in my testimony, a preliminary evaluation 
could be made of this at the present time. Lathink 
that it gould be quickly identified if it is worth 
pursuing, but I think that it should be done, yes. 
Could I add to this that I think the contrast between 
the deposits you find in an east-west direction, the 
lacustrine sediments, high ice content lacustrine 
sediments in the area of Wrigley and this area, then 
if'you go directly to the east, east of the Franklins, 
the terrain conditions change quite considerably and 
therefore there is no doubt in my mind that that is 
from a terrain point of view entirely. It is more 
desirable from a construction point of view. Now, 
with this constrast as great as you go north, this 
would have to be evaluated, but I think that it gould 
be done with very little field work. 

THE COMMISSIONER: Well, you 
are saying that the route east of the Franklins 
so far as you have investigated it, that is, to the 
Blackwater River, has a much lower incidence of ice- 
rich permafrost than the route the pipeline companies 
have chosen, that is the key thing -- 

A In general terms, yes, 


thatfistright. 


, THE COMMISSIONER: That is the 


Wikceul Gelowtiove/, 4 jeeliecr Sie, 


A I would say so. 
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MRarCchR BR: (OT take 2t 
that what you are sayinda, Dr. Rutter, is that a 


considerable amount of further study would have to 


be done. 
A North of the area or --? 
O Yes. 
A I would say, the way 


I would pursue thigheyg enough information available 
from Saat people, enough reports available and 
air photos, interpretation could be done in the 
office. You could come out with a general idea that 
is worth pursuiing in detail later. Maybe somethina 
like crossing the Franklin to the north and moving 
it back towards the river may be an economically 
or terrain,.from the terrain point of view undesirable 
and therefore the study may not be pursued any further 
in detail. ' I think that the present time I 
think you could make an evaluation with very little 
field cost to find out if it is worth making detailed 
investigations north of the area that I talked about. 
That is what’ I am saying. 

THE “COMMESS LONER? *+*You are 
Saying that if the present data were examined, it might 
be found that the advantages from a terrain point of 
view were so qreat that it was worth examining the 
route from the social and economic and financial and 
so forth and so on point of view? 

A I would say so. 


THE COMMISSIONER: “Carry on. 


MR. CARTER: Have you discussed 
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the route further north with the people that have done 
the work in that arene 

A I thought this might 
come up. Yes, I have several -- three or four years 
ago we discussed it with colleagues at the 
Geological Survey, but as far as conclusions, any 
conclusions reached, as I remember it, we really 
reached no conclusions. 

MR. SCOTT: Mr. Commissioner, 
Leadon kt ae to suggest that this is a set-up, I think 
it would be helpful to know, and I think I can do it 
simply by statement, what precisely happened here. 

As Dr. Rutter has said, he 
was commissioned by the governmen t to do mapping 
and if you look at figure 1 you will see the mapping 
checked in that he did in what is called the southern 
area. 

Dr. Hughes, who you heard 
yesterday, was retained or asked to prepare a separate 
report on the mapping of the central area, an dDr. 


Ramsey who is also here, sitting not far from Mr. 











Carter, was “instructed to prepare a report on the north-| 


ern area. So what we have in essence is three reports 
that look like this, one of which is Dr. Rutter's 
responsibility, and I presume Mr. Carter's question is: 
"Have you discussed this proposal with the 
person who prepared the reports that cover the 
central and northern areas?" 
hsythaterit, MrenCarter? 
MR. CARTER: Yes, well I think 


the reason for asking it is that the route all of a 
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sudden stops at about the Blackwater River and it would | 





{ 


seem kind of crazy not to discuss it with people furthe 
north, to see what happens after that. 

MR. S€Or Tl: ~ Well,” Mr. ~Anthony 
got us in behind those mountains. He no doubt will 
get us? out. 


MR. ANTHONY: I'm sure, Mr. | 





Scott, that you will be safely returned from the Macken-+ 


| 
zie River. I may say that the presentation of Dr. Rut- 





ter based on his studies of the northern portion -- an 
I think I can explain quite readily why Dr. Rampton 

was unable to appear to give us any further discussion. 
Farther north I am hopeful perhaps Mr. Carter will en- 
courage Dr. Rampton to discuss the issues with which he 
is concerned on-the northern portion. But we will be 
leading evidence later on on the northern portions. 


MR SCOT: “Bul you are not 





suggesting that Dr. Rutter's evidence is supportive of 
the proposel that Dr. Roed will be making subsequently, 
are: you: 

MR. ANTHONY: Dr. Rutter is 
here to explain the studies he conducted and the con- 
clusions he came to in the areas he studied. Dr. Roed 
will be discussing the further work that he has done 
on examining the work of all three of these gentlemen 


and other works and will be giving his views of what 


he feels. 
A Could I make one state- 
ment here? I think it’ is important to note that these 


reports, it would be nice to put them into a package 
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and say, "Well, all right, we studied that area and 





therefore we are thinking along these lines and we will 
put out a nice coherent report for the three areas." 
But the Geological Survey 
doesn't work that way. You, as an independent resea- 
rcher, you write your report and certainly they edit 


it, and they will tell what is wrong with it; but cer- 





tainly it is the responsibility of the science in 
charge of the project to come up and present the data 
the way he wants to with certain guidelines, and 

there is no reason in the world why there should be any 
similarity between the conclusions drawn in the three 


areas. 


wi rthinkethisyis impertant to 


THE COMMISSIONER: Well, let's 


stop for coffee. 





(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
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(PROCEEDINGS RESUMED yRURS ANE og? -ARTOURNMEND) s ner | 
I wonder if we ae proceed with further questioning, 
we could take the benefit of the consultations that 
have gone on. As Mr. Scott pointed out, the work | 
immediately north was conducted by Dr. Hughes, who 
was here, and I believe there are some comments that 


Dr. Rutter would like to make. 


MR. CARTER: I think we 





should probably have them, but it would have been 
better had they been done before cross-examination 
commenced. 

MRowoCOlTs .Betore: that, Mr, 
Commissioner, Dr. Rutter's geological colleagues have 
told me that he will be very uncomfortable if he's 


unable to smoke a cigar. I would like to, if you per- 





mit, indicate that it's quite all right if he does so. 
Others have pointed that iout. | 
A I have complete control 
over at, so fj don‘ t> really! need, to. 
MR. . CARTER: Commission 
counsel is again trying to set up the witness. 


THE COMMISSIONER: Well, if 


you wish to smoke, don't worry, I understand. 





MR. SCOTT: It's something you 
can't do at the National Energy Board. 

A tia tes 2 1 gin. 

Now what I'd like, if I may 
say at this point, is that before this report was 
written, before I started proposing a route east of the | 


| 
Franklins, I talked to colleagues about the possibility 
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of moving it north. In other words, why write about it? 


There is |. 
[no possibility further north, and we talked to my 


{ 


colleagues about that,mainly Dr. Hughes who mapped 

to the north; but at the time we were discussing this, 
there had been no mapping that far east of the Frank- 
lins to the north. In other words, you have the maps 
to the south cover a considerable portion, and then 
you didn't have the mapping completed to the east 
north of my area, so we couldn't say too much except 


for the fact that we were looking at, you know, a 





general -- looked at air photographs in a general way, 


mosaics or what have you, that it appeared that these 


flutings and druminoid ridges did extend further north | 


and we marked out a general route on a small scale map , | 
and we all agreed, that yes, it looks fairly good and | 
perhaps it should be investigated further. 

Now Since that time, there 


have been maps completed, and at the present time if 





you look at figure 2, I think maybe Dr. Fyles -- 

pardon me, figure 1, Dr. Fyles might have made a 
notation on your figure 1 that there's a map area 
106-P, which is east of 106-0, has been completed and 
is on open file now through the offices of the Geo- 
logical Survey, and also east of 96-E, 96-F is now 
completed, and the north-east part of 96-E is completed 


now. so) these maps are on open file. They could be 


further north could be made in a preliminary matter. 


studied and the feasibility of extending the route | 
Now the only part that would 
| 


include east of the Franklins that I am supporting 
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ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. N.W. Rutter 


Cross-Exam by Carter 


would be that map sheet 106-I, east of 106-I has not 
been completed, and unfortunately that is rather a 
critical area that may have an influence if a route 
of this nature was chosen in that it is where you 
might want to enter a river valley again near Fort 
Good Hope. But as far as the terrain just north of 
the area, things look fairly good. You have this 
druminoid features, and there's a possibility of 
extending it north. 

THE COMMISSIONER: Thank you. 
Go ahead, Mr. Carter. 


MR. CARTER: Yes. 


Q Dr. Rutter, when did you 


become aware that these further maps had been completed? 


A About five minutes ago. 
Q I see. 
A But I've been well aware 


that they've been in preparation. I did not know they 
were available at the present time. 


Q Now, the general route 


_ that you say was marked out on a map earlier on, where 


did it come back to the Arctic Gas route? 

A You mean north of the 
area I'm proposing? 

@) That. s PP Lagne « 

A We talked about the 
possibility of coming back near the Fort Good Hope 
area, and that's all. I just can't comment beyond to 
the area immediately narth, maybe 100-150 miles, where 


we discussed it we said, "Yes, look at the flutings,” 
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CrossrExam by Carter 


you could easily see them, and therefore there was a 
good possibility that the route could be successfully 
moved tothe north. 

Now where you come out, the 
southernmost point we commented on was the Fort Good 
Hope area. It could also continue north and then 
perhaps come out some place further north. But I just 


can't comment on that. 


Q In your evidence, sir, 
you referred to the four areas infigure 2 that your 
work had been concentrated in, but you did say that 


you felt you could extrapolate from these. Is that 


correct? 


5 IN Yes, I could extrapolate 


from the area we'd already mapped into the areas -- 


into the area. Now this was mainly done to complete 


the picture,that if somebody wanted to talk about some 


area -- some region outside one of the areas because 


of the similarity of the terrain that you could comment 


on it mainly because it had been mapped. It just wasn't | 


included in detail in the report. 
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BURNABY 2, B.C. 11394 
N.W. Rutter | 

In Chief | 
Q This extrapolation 

that you said was possible, would that be in a | 

northerly direction as well as in an east west inecencny 
A No, because, it would be an| 

east-west direction generally speaking because of the 

Similarity of the terrain east and west. But on the 

same token when you are talking about flutings and 

drumlins, the flutings and drumlins are easily 

identified and therefore you could certainly, going 

from the area for east of the Franklins, into the 


area to the north, you could extrapolate from there 


too. It is not a very -- some types of the terrain 





you could extrapolate to the north, it isn't very 
GLEE Ulu OnsOwlow. &. fling .<on aedrumlin into 

another area, if you can see it on air photographs and | 
be pretty certain of the type of terrain which underlies, 
the structure. 

@) NOw, I take it that 

VOlln oneal Sin ait Lda canyjcaliagt that »~cis: that to “the 
east of the Franklins could very well be better 

because you are going to encounter less ice content 


in the terrain, is that fair to say? 





A This is one aspect of 
it, yes. 
0 Is it the major aspect? 
A It is a major considera- 
tion, yes. é | 
@) Now, if the pipeline | 


that's being considered for your route selection, | 


when, you. are looking at this east of the Franklins, is 
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ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. N.W. Rutter es oS 


In Chief 


a chilled gas pipeline , is that such an important 


consideration? 

A ioe ae a Cha led 
cas pipeline? 

Q Yes. 

A TP ato as ‘chirilied 
gas line -- the chilled gas Vine as such, Tam not 


too worried about once it is buried, but it is during 
the construction and perhaps some delays that you 
may have that subsidence and erosion could take 
place, once it is in the ground and it is frozen, 
certainly in an area of continuous permafrost, I am 
not too worried, but certainly in a discontinuous 
area this could be a major problem. 

Q I see. SO). == 

A Excuse me, were you 
talking about aaeE of the Franklin Mountains or 
were you talking about the terrain next to the 
river in that last question. I am sorry, I am just 
backing up a little. 

@) East of the Franklins. 
Yes, I was talking about east of the Franklins. 

A Okay, from a terrain pore, oF 
view, putting a chilled pipeline in that particular 
type of terrain would he superior to west of the 
Franklin Mountains. 

0 Richt, my question was 
and I think you have answered Tt; is Lt the reason 
for going east of the Franklins was to avoid ice 
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ALLWEST REPORTING L-TD. 11396 
BURNABY 2, B.C. b> 


N.W. Rutter 


In Chief 
A Okay. 
; 0) =--is that so with a 


chilled gas pipeline and you said, you have given 
your answer. 

Now, dealing with the ice 
content in the terrain, the ice content in the 
terrain east of the Franklins, is that smething 
that you have determined by drill hole data or 
in some other manner? 

A Okay, as far as the 
once again I had to compare the two areas. When you 
are talking about the lacustrine silts with a high 
ice content, certainly we have drill data available, 
we also did our own drilling. Okay, so we know the 
ice content is high in the deposits near Wrigley 
and in the glacial lacustrine west side of the 
Franklin. Now, on the east side of the Franklin 
Mountains, no, we don't have any drilling available, 
but because they are drumlins, and because we in- 

spected outcrops in drumlins in nearby areas as 
well as been able to see exposed portions of the 
drumlins and“flutings, that we can conclude that 
in the crest part or certainly in the well drained 
part of these drumlins is less ice than you would 
find in the glacial lacustrine deposits on the 
west side of the Franklin Mountains. 

8) And I take it that 
you are now talking about your area, if I can call 
it that which would be south of the Blackwater River? 


A Mm--hmm. 
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In Chief 


fe) ‘Is ice content something 





that you can extrapolate further north along that 
route that you are considering? 
A No, but you can 


certainly say that if you know the types of materials 





that contain ice for various reasons that soi can 
say in a relative way that perhaps this type of | 
feature and the material it is composed of will have 
relatively less ice than a similar deposit in the 
same latitude or further north. YOu could say in 
a relative way, I would feel, that is my opinion. 


QO Now, Dr. Rutter, I wonder 


Ene 


if I could refer you to your prepared evidence on 
page four. Toward the bottom of the pace the 
paragraph beginning with the best routing based on 
terrain considerations. 

. A Would you repeat the | 
paragraph? 

0 It begins with "The 
best routing based on terrain Gonsiderations..." 
_ The third sentence, I believe it is, if I could 
just read it. You say that the routing here is 
divided in order to avoid a depression of poorly 
8 z 

drained fine grained sediments with a thick organic 
cover in which thermokarst subsidence is active. 
I just wasn't too clear about your reference to the 
| routing Being divided and I wonder if you could 


| 

| 

explain that. , | 
‘A Okay, if you go over | 


the report that I --- continued, or I divided up in 
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ALLWEST REPORTING L-TD. 


Cy UI 


BURNABY 2, B.C. N.W. Rutter 
In Chief 
the areas and I continued my own idea of a routing 


into each area and. so when I leave one area I comment 
certainly on the area to where it is entering, in 
other words, in my three areas if I had one route 

in one place I have to continue that north and 
choose the best routing there as you can imagine. 

Q Yes. 

A Well, when you get into 
Area IV I have to lead in to this part that I have 
explained east of the Franklins, so the routing 
divides, here, all there is, is just to simply 
explain that there is a depression where you have 
active thermokarsting taking place and we can 
So,On Gitner side of that for a short distance. We 
are just talking about -- I am not sure, but we 
are talking about in a ten mile range, this sort of 
thing and so therefore, it comes back together and 
then you continue east to the Franklins. 

Q I see, what evidence 
do you have that leads you to the conclusion that 
thermokarst subsidence here is in fact active? 

. A Okay, the active 
thermokarst, the evidence for this is that in the 


peat bogs and so forth, the freshly exposed, and there 


* are tr-ees that are subsiding into the water and 


nheesu cae had not previously been flooded are 
flooded and there are dead trees and dead vegetation 
in the area, and it is one of these situations 

that vou can go to the, -- go on the ground to a 


thermokarst subsiding area and actually during the 
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ALLWEST REPORTING LTD. 
BURNABY 2, 8.C. ; 1] 399 


N.W. Rutter 
In CHief 


summer you can see the erosion and the weathering 
taking place, the melting taking place. 
0) Now, you refer to 


what I believe youcall meltwater channels. 


A Yes. 
e) And these are on the 
east. side of the Franklins, but you believe that 


they will be no real problem and I am wondering 
about spring runoff. Do you know how much runoff 


might be carried in these channels? 
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N.W. Rutter 
Cross-Exam by Carter 








i A There is a reason for | 
2 this, because pure tee ..! channels can -- they can | 
3 control’ the position of a meltwater channel is controlled 
4 Fone tien of the ice, and it may or may not be in the 

BS) post-glacial drainage directions. Therefore you 

6 could collect water in them, you could completely 

7 avoid them, or they can be used of paths of recent 

8 or modern drainage routes. But each one would have 

9 to be looked at individually to determine this. 

10 Q Just let me be clear 
11 on this. Are you stating you could route the line so 
12 as to avoid crossing these? 
13 A No, in my opinion each | 
14 one would have to be looked at, but you could certainly | 
15 route a pipeline across or along a meltwater channel. 
16 Q Yes. | 
17 A Now each one would have | 
18 to be looked at. Some might be less desixable than 
i? others. My only point in making that statement was 

20 generally speaking, meltwater channels can be wide 
21 but with fairly low banks because of the high volume 

ae. 


of water that erodes an area in a very short period of 


23 time, and most meltwater channels can be quite wide, 

24 but the banks have a low local relief compared to 

25 post-glacial rivers, major river systems whose banks 

26 may be quite a bit higher. | 
27 ; Q How high would the banks | 
fll se 
29 | a It can vary, depending 
30 


the position of the ice how much volume of water and 
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ALLWEST REPORTING L-TO, 
BURNABY 2, B.C. 


N.W. Rutter 
CrossExam by Carter 


the type of terrain that's eroded; but they can vary 


from three or four. feet to several hundred feet. The 





ones I'm talking about in this area are relative to 


the river, the major river systems are the relief is 


really. 


| 

generally less. When I say "relief" I mean the bank | 
Q And I take it that you | 

| 


see no problem there in spite of the fact that you 





don't really have as much detail as you'd like on runoff 
and that sort of thing. 

A As a group of features, 
there's less problem as a group, now there's less 


problems with meltwater channels than there would be 


other glacial features in the area, but each one would 


_have to be evaluated independently. But generally | 
speaking, what I've looked at, don't offer too much | 
of a problem, in my opinion. | 
Q Do you have -- how much | 


drill-hole data do you have on the east of the Franklins 


A None. Pardon me, I'm 





sorry, I lwe to pices up. We do have some journal 
data in the bog that we drilled ourselves in the -= 

by another party that worked with us during the second 
sammer. There is three or four holes that have been 
drilled through bog into the underlying material, but 

I was thinking you were referring to the actual mateo ee 
-- the surficial geological material; but we do have 
some holes in the bog areas up to about 15 feet or 
something of this nature. 


bo 2 But none in the drumlins. 


ee ES 


A No, we do not. 
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BURNABY 2, B.C. 


N.W. Rutter 
Cross-Exam by Carter 


Q “Now, dealing with the 
bogland, as you've called it,and I think this is on 
page 5 of your evidence, I wonder if you could indicate 
where that is located on the map? 

A Well, the bogland is, 
to a certain extent, extends in many areas in certain 
quantities east of the Franklins. Now as far as total 
area east of the Franklins, take the volume of the | 
total area, there is less in this particular area 


just because of. the’ features found, then you'd find in 





the area west of the Franklins, and when I say this 
you can avoid it more easily east of the Franklins 
than you could to the west because of the narrowness | 
of the belt and you findvwest of the Franklins, east 
of the Mackenzie River. Now I happen to have a 1 to | 
a million scale map here of the area that -- it's | 
a Geological Seer open file report -- that could be 
examined or we could look at, and I could show you 
what I mean by that. 

Q But ao Ss bogland —- 

A It's discontinuous and 
in patehee, “es. 

Q Would it be possible, in 
your view, to avoid it altogether? 

; A No, not altogether, no. 

Unless from an economic point of view you can design 
a pipeline into any shape you wanted at any time. 

QO Well, without being -- 


A Ridiculous? No. 
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N.W. Rutter 

CrossExam by Carter 

THE COMMISSIONER: Dr. Rutter, 
you were ae toyedsy the National Energy Board in 
"74 and '75 as an environmental advisor. 

A Yes sir. 

Q Did you have anything to 
do with the supplying of information to the Board 


regarding routes for the proposed pipeline? 


A Absolutely none- Tf you'd 


like me to elaborate on that, what I'm presenting here 
was Soiewen the auspices of the Geological Survey in 
the northern program and my position was a research 
position. I did this work, it was published, and then 
later I went to the National Energy Board and the job 
was completely different,.no research involved at all. 


AS you are 


comes before the Board. Does that answer you? 


THE COMMISSIONER: Yes, thank 
you. 
MR. CARTER: Q One of the 
other points that you made, sir, in comparing the 
route on each side of the Franklins, was that the 


drumlins on the west side contained some huge boulders 


that could be a problem. I'm wondering if you know 


whether or not the drumlins on the other side of the 


‘Franklins might not contain boulders as well? 


A I think they will, but I 
think in my opinion. they will certainly be less, because 
on the west side of the Franklins the direction of ice 
movement is such that I think what you've done, you've 


incorporated, as the ice moved from the east to the west 
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well aware, you evaluate an application that | 
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Cross-Exam by Carter 

t and oar ations of that, and you picked up large 

S boulders of bedrock from the Franklin Mountains, and 

3 deposited in the drumlins on that side, and as you 

4 go east of the Franklins there's a good possibility 

3 that you don't have the large boulders because by that | 
6 -- in that area they haven't -- the ice has not 

7 crossed the Franklin Mountains itself. | 
8 Now true, you could be bringing large boulders in 

9 from ce Canadian Shield to -- further to the east, 

10 but I would say that to reiterate, that west of the 

11 Franklin Mountains would have a better chance of 
12 incorporating larger material because of the proxmity 
13 of the Franklin Mountains themselves, when considering the 
14 direction of ice movement. I've seen them and they 

15 are formidable, but I think it would be less of a 
16 problem to the east. | 
17 | 
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Cross-Exam by Carter 


Q You couldn't be sure with- 





out those reports though? 
A No. | 
Q Now, in your report in | 
the environmental social program, there , as Il meCeh hr) 
was a considerable amount of drill-hole data. I take | 
it that was all west of the Franklins. 
A I don't think we had a | 


-- there was a map included in where the -- yes, on 


the maps in the report there are locations where 





the bore-holes and where the information is derived 


from. That was in the report. 


If you look -- as you can see, | 
I mentioned you've all got a picture, you can have 
that in front of you, you can see all those holes, 


if you refer to the text you'll see that those are 





ours ,but those lines across the area are a summation 
of geophysical data that was available, so we've | 
included that in our description. So it isn't all | 
field, we do have some data that was from other sources. 
So you have the location. 
The description of 
those areas and bore holes and geophysical data, you'll 
find in the appendix or at the back of the repoctt. 
Q The. drill hole data 


is pretty wil all concentrated on the west side, is 


that faix to say ,-from the map? 
A Well yes, it is. 
OQ And these geophysical logs 


do they tell you anything about ice content? 
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; ; A Some do and some don't. 

2 Generally Breaking the driller is not too concerned | 
: a because it is done in the wintertime often, and it | 

E depends on the person, on the rig, how accurate or 

5 how useful the information is. I wasn't relying 


| 

On geophysical data for my evaluation of the ice | 

corjtent of drumlins and drumlinoid features. | 
Q You, I take it, feel 

that the ice content will be considerably less because 


of the nature of the drumlins, and you would have the 





route try to stick to these drumlins, is that fair to 
say? 

A You're emphasizing the | 
ice content. This is a factor, yes. To answer your | 
question, true, but there are certainly other reasons | 
for picking a route east of the Franklins, and of source 

| 


I've mentionedthem but it's certainly better drained. 


One thing I didn't mention that I think I should men- 
tion, there is a gravel Supply. Well, this is. 
gettang off your question either, I'll. save it for 
later, but there is a better gravel supply, there's 


eskers and kames and this sort of material available 


r THE COMMISSIONER: On the 
east Side? 

A On the east side. ae ae 
also less major rivers to cross because you're out | 
of the influence of the Franklin Mountains themselves, 
end heae are other factors to consider too, and when | 


you get in the northern part of the area there's a 
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great deal—Blackwater River area is a great 

deal of sand, and well-drained sand and gravel and 
this sort of thing. Just generally speaking, from 
a preliminary point of view, a preliminary analysis 
in the field work we've presented, you can take all 
these factors and come up and make the statement | 


from the terrain point of view, yes, this appears to 





be more desirable. So you're really stressing the 
ice content but yes, you're right, there's less ice 
Content, Which 19.0 factor Contributing to it. 

MR. CARTER: Q The other 
matters, I think drainage you mentioned? 

A M-hm. 

28) These are factors that 

favor the route, but again you're talking about your | 
area between roughly Willowlake River and the Blackwater 


' River. 
A Yes, the area we're 





talking about, and I continue this same reasoning 
all the way down to latitude 60, which you could find 
in the report, but what we're talking about now, yes. 
Q The drainage, I take it, 
is associated with the drumlin feature that you get 
better Be ohaiege? 
A That certainly influences 
it, yes. 
Q Would there not be 
areas that you'd have to traverse between the drumlins, | 
for example, where you encounter higher ice content 


and drainage problems? 


A Yes. I think if you 
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follow north-west, some of the crests of these drumlins 





which are -- which have considerable length, that there 


is a possibility yu could avoid many of these crossings 


| 
just by keeping parallel to them. If you go to the | 
north side of say, Fish Lake, O.K., the southern part | 
offhe area, and then place your pipeline on the crest 
areas parallelling the structure, then you could | 
probably -- you could avoid many of these crossings. 


As you go north you will find areas that some of these 


drumlins are even a greater length than the ones in 


| 
the area that We mapped. 
But to answer your question, 
yes, you'll have problems, you'll have to go from | 
one to the other, and by the same token there is a | 
considerable length along the crest that is more | 


desirable on the average than some other areas, 


Q Have you had an opportunity 


to review Dr. Roed's proposal? 


| 
A In a very general way. | 
Q Have you any comment | 
on that? 
t A Notoat .this tpeint: 
Q Is your east of the 
Franklin route the same as his, or different? 
A He appears to -- well, I 


think he does go further east than I proposed, yes. 


But I think one of his strong arguments will be that 





the terrain is very similar to what I'm proposing here. 


a 


| 
Q And as you've vid saeco 
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N.W. Rutter 
Cross-Exam by Carter 


you have just looked at it from a terrain point of 


e 


view. There are other factors to be considered. 
A Jive oyetl Mater 
Q If you take all the other 


factors into consideration, and assume that from a 
terrain standpoint east of Franklins is better, but 
the other factors such as logistics, and environmental 
concerns going into a ag wets undisturbed area | 
Ena 


rather than along the valley/has had some disturbance, 


the probbm of access roads and what-not, even assuming 





that the terrain is better but that these other factors 
lead you to the decision that you ought to stay on the 
west side, do you have any reason for saying that the 
pipeline could not be built on the west side of the 


Franklin Mountains? 





A No}, thats a diffiecait 
question, as pu are well aware. 
MR. ANTHONY: I wonder if 


Mr. Carter would assist, Dr. Rutter's made it clear 


that he's able to give evidence on the terrain eal 


ations and not on the environmental and cost consider- 


ations. Whether it would be fair to limit the guestion, 





if he wants to ask his opinion of routing west to the 


| 
terrain issues, that Dr. Rutter is able to comment on? 
MR. CARTER: I think I have, 
sir: 
MR> ANTHONY: Sorry, cdo-t | 
understand -- | 
| 


A Excuse me, I think what 


you're leading, or the answer you want, even though 
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Cross-Exam by Carter 

Cross-Exam by Hollingworth 
this may be a good route, couldn't we somehow build it 


on the east-west side, isn't that right, I mean from 


MR. CARTER: ifs the othey 


factors, I'm not asking you to déscuss those. 





But if they led you to the decision that you should 

be on the west side, from a terrain point of view, is 

there any reason why it couldn't be built on the west 

side? 
A At this stage and what 

I know from my own experience, I'm not so sure I can 

answer that. I don't know, 


MR. CARTER: I have no further 





questions, sir. 
THE COMMISSIONER: Mr. Holling- | 


worth? | 


CROSS-EXAMINATION BY MR. HOLLINGWORTH: 

QM. Rutter, how many drill- 
holes did you say your party drilled on the east of 
the Franklins? 

in A I'd have to count them. 
They're in the report. 


Q Do you have a rough idea 





without going to that trouble? 
A Well, we're talking card 
-- we're talking on the order of about less than a 


| 
dozen, I'd say. | 
| 
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Rutter 11411 


And what exactly was the 


nature of the studies which were carried on in the 


field apart from these dozen drill holes? 


A 


Okay, the way the 


project was approached, was airphoto interpretation, 


extensive air photo interpretation and then field 


checking of the surficial deposits 


in the area by helicopter support, In 


area we were talking about 
at rele and we operated 
and we ground checked, but 
emphasized is that at the 
were at least 29 people at 


a group of scientists from 


and the landforms 
this particular 
there was a base camp 

out of a field camp there 
the thing that hasn't been 
party at Wrigley, there 

one time and there were 


the University of British 


Columbia who investigated, in detail, some of the units 


that we had mapped. 


When I say in detail I mean the y 


gave an idea of the soil and the vegetation soil 


relationship , 


the texture and this sort of thing. 


As well as that we had 


other scientists from the Department of Agriculture 


working on the peat plateaus and this sort of thing, 


So there were extensive ground checking by many 


differentascientists, -as-2 


as 29 people in the party 


say there were as many 


at one time, but all 


those investigations by these, say, 29 people would 


takle place over only on about a three to four week 


period within a map - 


fox, 


area, 


but it was intensive 


the time that it lasted and we had of course 


helicopters, where we had as many as three helicopters 


at one time. 
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BURNABY 2, B.C. R.W. Rutter 


Cross-Exam by Hollingworth 


Q On page three of your 
prepared evidence you state about two-thirds of the 
wya down the page, "North of Willowlake River perma- 


frost and ground ice become much more widely 


~ @istributed and permafrost is present not only in 


bogland areas,"etc. 


Do: you mean by that statement 


that there is more permafrost, when you say more 
widely distributed, I wasn't quite sure whether you 


meant there was more permafrost present or whether 


it was scattered more north of Willowlake. 


A North of Willowlake 
River -- I am talking about now -- I think in this 
PaAPELoul aricontext <=\well #°to take the terrain alond 


the east side of the river itself and the west side 
of the mountains, as you go north the deposits are 
such, and the vegetation is such that you have 
a higher degree of permafrost that can be identified 
and the way it can be identified is by the ice 
content below the active layer. So it appears that 
there is an increase in permafrost distribution just 
by the oe that you can recognizeit. You do cet into 
this problem of the warm permafrost, the material 
that is about 32° or 0° that you don't really, unless 
you have-ice- content to identify, you don't really 
Kriow Were Sis “frozen “or Rot. 

0) So you are saying that 
there is more permafrost north of Willowlake River? 

. & Yes. 


@) Okay, I just wanted to 
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Cross-Exam by Hollingworth 


Clarity thet. 

On page four in answer to 
the first question you state in the second line of 
your answer or the second sentence of your answer: 
"The only place that falls outside the broad corridor 
of interest to government and industry is in the 
north where the most accepable pipeline and route 
runs east of the Franklin Mountains." Now, I just 
want to clarify that opinion is again restricted to 
terrain eonevet ons only, LS it? 

A Yes, sir 

Q Then in the answer to 
the next question you say, the best routing based on 
terrain considerations is east of the Franklin 
Mountains. Have you had cause to consider whether 
it is a better route from any other point of view 
ate ad doe 

A Just on commenting on 
the -- in this particular -- the areas that I 
mapped, so I am only commenting on the area I mapped 
which you can see on figure one. 

: @) Then on page five in 
the first complete paragraph -- I am sorry, I have 
qot the wrong reference there. On page two of your 
evidence, you say that the characteristics of each 
of these areas is similar to the adjacent areas to the 
east and west so it is possible to extrapolate 
the discussion of one area to another. 


i oom, sorry, that 1S on. page 


one, that is the beginning of your evidence. Lt 263% 
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BURNABY 2, B.C. ; 
Cross-Exam by Hollingworth 


answer to the second question. 

NOw, I am still not sure that | 
I am clear on what you mean by that. Do you mean to 
say that the areas east and west of the areas which 
you have outlined on figure two are similar to the 
areas within the areas that you mapped? 


A Yes, Iethinkyohat & 


should explain that. In general, yes. Now, having 





mapped the entire area which you ‘can see on 


figure one, and this was broken down in order to 





complete the report that was requested on short 
notice. I broke the area down into the 
area one, area two and area three and area four 
for convenience and therefore, and the reason L | 
chose them the way I did was because this was where | 
A lot ‘of the activity, a lot of the drill hole informa- 
tion was available and where people had shown an 
interest. When I say people I am talking about 
government and industry and therefore just to give 
the reader the idea that if I discuss Area I and I 


think I was more specific in each area that ne 





was talking ‘about, that you could jump east or 
west of that area and in the area I mapped ais 
was similar terrain. 

NOw, of course there is a variati 
of that as you go north, when you jump out of | 
Area IV in the northern part, of course, the | 
terrain changes characteristics, but I pointed that | 

| 


out in the report. So'all it is, really, what I am 





saying is that, yes, I am discussing Area I, II, III and; 
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Cross-Exam by Hollingworth 


4 Iv but because I have mapped east and west of there, 
what I say about Area I may be close to what you 

3 find east and west of it, do you see what I mean, 

: did I explain --? 

Z @) But the extrapolation 
6 theory falls off as you go north? 

} A Yes, and I think that 
P is indicated. 

P . 9 In fact, it falls 

n off completely by the time you are in Area IV, doesn't 
at it, because otherwise your whole theory is out the 
he window. 
13 A No, I don't agree with 
a that. atall. 
vd If you look at where I have 
16 mapped, okay, in figure one -- 
17 . O Yes, 

oe A Okay, which way did 

i I map -- which way when comparing it to Area I, 

20 Area II, Area III and Area IV, which way did the 
a mapping take place, east-west. Okay, therefore I 

pe am extrapolating east-west from the Area I, Area II, 
a and ArealII and Area IV, and I have not indicated 
ea at all that I have mapped further north or further 
2D) south and therefore I have not extrapolated from 

il thats 

27 @) I am not sure that 

28 I totally understand that -- 

2? a Should I go.ever it -- 
30 


) No, that.as okay, thanks. 
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ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. NeW. Rutter 
Cross-Exam by Hollingworth 





: Lastly on page nine you 
recommend that a preliminary evaluation of the routina 
‘ east of the Franklins could be conducted on the 

5 basis of research and data presently available. I 

: wonder if you could itemize what this data is 

| particularly. 

: A Okay, this is the 

: last page, correct? 

j ; 0 Yes, sir. 
sal A Okay, what I am really 
a referring to in this particular case, I have mentioned | 
- these new maps that are available from the Geological | 
= Survey and also to the maps that have been previously 
Aa put on open file by Rampton and also by Hughes 

a and then our own maps to the south. Now, the earth's 
ag photographs and the air photographs that are available 
Wy of course for all of Canada, could be looked at and 

a with the amount of information that is available 

- along the major part of the routing, once we could 

a extrapolate some of this information, in other words- 
oa. 


a good air photo interpreter with a geological 


2) ‘ 
background, fromthe terrain point of view, could 





ad certainly come up in my way opinion of the i 
© general possibility of a superior route east of the 

al Franklins, and if this is concluded, then the | 
details could be carried out like the details were or | 
. are being carried out now. | 
oe So really what I am saying by | 
=f taking the available data, a conclusion could be | 
30 


reached on if it is practical and feasible to go 
ahead with a detailed investigation east of the Franklin 


Mountains. 


=) Cae Stee 
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Cross-Exam by Hollingworth 
Gross-Exam by Scott 


Really, all I'm going on 





is available air photo interpretation reports that 
we available, also the open file maps of the Geological 
Survey. 

Q The ones which just 
became available? 

A Plus the majority of 


which have been available for some time. 





MR. HOLLINGWORTH: Thank you, 


o 


I have no further questions. 


CROSS-EXAMINATION BY MR. SCOTT: 

Q Dr. Rutter, in answering 
one of Mr. Hollingworth's first questions, you referred 
to work done elsewhere, I think perhaps not by you, 


in which yau said a detailed examination was made of 





a soil section. 
MR. ANTHONY: I don't know, 
Mae oCOrtt, at that was bysDr. Rutter,oriDr., Fyles. 
MeeesCOnuve «lot was by spr. 
Rutter, I think, in answering Mr. Hollingworth. 
; THE COMMISSIONER: Maybe it 
was Dr. Hughes yesterday. 
MR. SCOTT: We're coming to 
that. 
MR. ANTHONY: Perhaps he could 
assist me by identifying the quote and then -- 


THE COMMISSIONER: He's getting 


further instructions. Let's hang on here. 
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N.W. Rutter 

Cross-Exam by Scott | 

MR oCULL: O- Mr? “RUCtET, | 
who worked with you on this mapping program? 

A The direct mapping as 
far as the geologists were concerned, there was 
Gretchien Minning, Mr. John Netterbille Miss A.n. 


Boydell, these and myself were all members of the 





Geological Survey of Canada. At the present time 
Boydell is not with the survey, and Gretchien is 
here, and Netterbille is still with the survey. 

Now when it comes to the 
soils investigations and the other investigations 
that were really under the direction of this project, 
we're talking about Les Laukulich at U.B.C., Charles 


Churniki of the Department of Agriculture in Winnipeg. 


Q Well, let's take Mr. 
Laukulich, L-A-U-K-U-L-I-C-H. | 
| A What was the question, 
sir? What? I'm sorry. 
Q Mr. Laukulich was one 


of the persons who worked with you in your mapping 


program. 

A Yes, yes, he was. 

Q And what was his 
particular responsibility? 

A His particular responsi- 
bility was to detail -- I'll go back a little bit. 


We had a certain terrain units that were mapped, say 


glacial lacustrine deposits under a certain set of 





conditions, latitude or drainage or something of 


this nature, and Les in his group of six or seven 
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N.W. Rutter 
Cross-Exam by Scott 


people, would go in and detail the description of 
this particular terrain unit. When I say "detail" 
I mean he would investigate the vegetation soil 


relationship, the type of soils from the petrological 


sense that were found, characteristics of the surficial 


deposits in the upper few feet, and be able to 
Characterize that particular terrain unit that we 


mapped more clearly than what we would have done, 


because we would have spent a lot of our time identifyi 


‘these different areas of different deposits. 


11419 | 








i 


Q I take it that you regard 


that as an important part of the process by which yon 
come to know and understand the terrain. 

-A It's certainly something 
that has to be considered. Well, it's the old story, 
the more information, the better; but if this type of 
work had not been done at that particular time, but 
had been done later, you still could have made 
conclusions on the terrain conditions in that area. 

Q Welt, -doector, I ‘don't 
want you to be too sensitive. 

: A im nol CLying to pe. 

Q You had it done because 
you thought it would be useful to give yourself as 
full as possible an understanding of the terrain that 
you were mapping. 

A Certainly, and the more 
help, the more the merrier, yes. 

a Q Well, now, you spoke of 


that in a general way as going into a particular terrai 
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classification and characterizing it by an examination 
of all its parts and all its processes. Is that 
correct? 

A Yes sir. 

Q Yes, and you may not have 
heard him yesterday, but are you familiar with the | 
general proposition that Dr. Hughes, and perhaps others, | 
have advanced with respect to the desirability of 
characterization of soil beyond mere mapping 


” 


as you move forward in a project? 





A Certainly, this is a 
yatalipart. 
Q Tess ao Vatalsapart, is 
Dee, 
A I would say so. | 
Q Yes. Well now, let me ju 


see if I understand what you did. Your function first | 
of all was to do a mapping of the hatched areas that 


you've shown on figure 1. 





A Yes sir. 
Q And parallel work was 
done in the’ central area and in the northern area, 


by Doctors Hughes and Rampton. 


A Yes sir. 
Q Yes, and your report, | 
your tea oh report, because of the pressures of time, | 
was not a report that covered all the mapping that | 
you, in fact did, but was simply isolated to certain 
portions of it that you thought would be of particular | 


interest. 
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1 J, A that fis correct. | 
2 Q And therefore your writt- | 
3 en report beyond your mapping is related to areas 1 | 
4 through 4, as you've described them? | 
5 A Yes sir. | 
6 Q Yes, and that written | 
7 report is parallel to written reports that have been | 
8 made by Dr. Hughes and Dr. Rampton for their areas. 
9 A . This is correct 
10 Q Yesywand the’ sel ectaon | 
11 of areas 1 through 4 was made by you, no doubt 

m2 | consulting with others to whom you were responsible? 

bas A That 4.S-COrrect. | 
14 ae 2Q .. Yes. Well now, the | 
5 ne eee report refers to the. Mackenzie Jransporta- | 
16 tion eee ee and in your evidence you nave referred to the 
ey Mackenzie Corridor and eed capitalized it from : 
18 time to time. I take it that that is merely an informal | 
19 reference and does not connote any stipulated or 
20 official or defined corridor, apart from definitions 
21 that you yourself have imported? 
22 . A iat Secu. 
23 Q Yes. In other words, 
24 when you talk about a corridor in your evidence, you 
25 | are really talking about areas 1 through 4, which -- 
26 with which your report deals, and are not suggesting 
27 that that connotes any kind of defined corridor, 
28 apart from the definitions you've adoptedyourself. 
29 a an That is correct. 
30 | 


Q Yes. Well now, if I 
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could ask you to first of all, 2t*S fair*to-say;"is 

at not; hac with deletions for the purposes of concise- 
ness and breyity, and with some alterations in order, 
your transcribed evidence is essentially and in 

places word for word the -- comprises the material of 
your written report. 

A Yes. 

Q Yes? “and I taker ¢t that 
your written report sets out as fully and in a detailed 
a fashion what you came to know about the areas that 
you studied. 

A NOZ "I can't say that 
Eat is crue. 

“vQ) I'm sorry, about the 
areas 1 through 4. 
A There is certainly addi- 


tional peor nee en on file that was certainly never 
published, because we were under a schedule to get 
the report out, and we put as much -- I put as much 
@o = could into it under the time limitation, but 
certainly there's sections that have been studied 
that are Bnei. 

Q Well, I asked the quest- 


ion because on page 9 you say, you were asked this 


question: 





"As a result of your experiences with the E.S.P. 

study and your more recent work, would you indi- 

cate what further research and study is required?" 
Now do I take it that the E.S.P. study sets out on 


those areaS on which you comment, your views? 


| 
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A ' This is right, yes. 

Q Yes. Is there anything 
about your more recent work that leads you to qualify 
or modify or change what ot have said in the E.S.P. | 
study. 

A In a general way, no. 

Q Well now, if I could ask | 


you to turn to page 8 of your transcribed evidence, 





in the middle of the page you respond to the question 
that es Anthony asks you, and I note that that paral- 
lels, though it is not precisely the same, as those 
portions of your report anion are found on page 51 of 
your report in Sections 7.4.5, and I wonder if you 
Couldacurn to, that. 

A Could I have that | 


page number? 
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A The first paragraph 


here -- 


QO The first two paragraphs. 


and I wonder if just so the record will be complete, 
you could read from page 51, the first two paragraphs 


under Article 7.4.5, headed "Views and Comments." 


A Would you like me 
tovread =the entire == 

Q If you would into the 
record, please? 

A Okay, Area four 


has three possible pipeline corridors, each one with 


a certain advantage -- 


Q Not *too “fast, now, 
please? #So4l wiltvgéet ttyTe"Hnaeh one | fi" == 
A Each one with certain 


advantages and disadvantages with respect to 
é 5 5 Le 
terrain considerations, 
@) Okay, now stop right 
there. I understand that to. mean that each of 
the three corridors has some advantages over the 


other and each has some terrain disadvantages. 


A Thatoise correct. 

0 All right, now would you 
go on, please. 

A Woucver® the routing 


east of the Franklin Mountains offers the fewest 


terrain problems -- 


8) All right, now stopping 
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there, it is your view which you've expressed today 
that the routing east of the Franklin Mountains offers 


the fewest terrain problems, is that correct? 


A Yes. 
Q All right, go on, please. 
A "Although logistical and 


economical problems arise due to the distance from the 
Mackenzie River and Highway, the chief transportation 


routes of the area,and the potential for environmental 


e 
oo 


damage on the long access route. 
0 All right, while 


you are not of course an environmentalist, per se 


I take that what you are acknowledging there is that 


in your judgment under the heading "Views and 
Comments", as made in the E.S.P. study, the eas t of 
the Franklins route, apart from its terrain implica- 
tions has logistical and economical problems that 
you recognize and has adverse environmental problems 
that you also recognize although you are not an 


expert in those fields? 


A That is correct, yes. 
0 Now, would you go on 
please. 
A "“™ Moreover, if a pipeline 


were routed east of the Franklin Mountains in this 
area, it logistically should continue northward east 
of the mountains, across the Bear River and would 
not return to the Mackenzie River until it reached 


Fort Good Hope." 


O Now, stopping right there, 
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do I understand that to mean that once your line has 
got US behind the pranks a Mountains if makes 
really no sense to be there unless we go north 
behind the Franklin Mountains beyond the mapping 
area with which you were concerned. 

A That is correct. 

Q Southatetouputr i 
another way, if it were the view of somebody else, 
I don't know who, that one would not want to go 
Behe eeoekh behind the Franklin Mountains in the 
central mapping area, if that were the view, you would 
not see any particular advantage to going behind 
Picabraniiis Mountains for the area in which you 
mapped. 


A Certainly not. 


Q Certainly not. Alder ight; 


now, would you read the next paragraph. 

THE COMMISSIONER: So that 
unless you can carry right through with that route 
behind the Franklins to Fort Good Hope, it is not -- 
that is not viable. 
: | A Let me say this: you 
have to continue east of the mountains north of my 
area. Now, if you come out at Fort Good Hope, and 
I won't comment any further on it, you have to probably 
re-enter the area and I am not quite sure of the 
best place for this, but you would certainly have to 
continue north out of my area east of the Franklins, 
yes. ' 


ee = Sea hut Dr.. Rutter, as 
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I understand it, if someone else,whose judgment you 
respected, was of the view that there was no particular 
advantage and perhaps some disadvantage in continuing 
north behind the Franklins, you would say, as a 
practical man, "Well, there is no point getting 
behind the Franklins in the first place." 

A YOu would have to 
convince me of this, yes. 


QO But he would have to 


@ 





convince you about his views of the central area. 

A Mhatuasyi ont: 

Q All ‘right, buteyou 
haven't mapped that area. 

“A No, I haven't no. 

0 But if it was the view 
of the persons who have, you would say, well, if that 


is the best scientific view, I should never have got 





Bier ‘behind the Franklins in the first place, because 
it doesn't make any sense to qo behind the Franklins 
for a hundred miles. 

THE COMMISSIONER: That is on 
the assumption that you were persuaded that it wasn't 
feasible to carry on north of the Blackwater River? 

A Thank you, yes, I will 
agree with that. 

THE COMMISSIONER: All right. 

Mr. @SCOnt: (ekl biricghtp now, | 
could you read the next paragraph, please. 


wt ow "The big advantage of the routi) 





* east 
/of the Mackenzie and west of the Franklins is the 
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proximity to the river and highway. Construction 
costs will certainly be lower and access roads will 
be at a minimum. As stated above, the terrain for 
the most part is poor consisting of ice-rich 
lacustrine silt and clay and bogland. " 

‘) Thank you very much. 
Now, on the upper part of page five of your 
evidence you provide some detail -- 

; THE COMMISSIONER: Excuse me, 
do you have a copy of this for the court reporters, 
from what you are reading? 

MR. SCOTT: Of the evidence? 

THE COMMISSIONER: No, this 
thing. We can provide them with o7e. 

MR. SCOTT: We can provide 
themewith ones’ al am?’ finished with it now, Mr. 
Commissioner. 

THE COMMISSIONER: . Oh, I see. 

MR. .SCOTT: .. On, the. upper 
part of page five, without reading it all, you 
provide some details of terrain conditions along 
your suggested route north of Willowlake River and 
north to the northern limit of your mapping area 
near Blackwater Lake. Now, I take it from what you 
say in this paragraph that this area involves quite 
a lot of good ground for pipeline building and a 


small amount of not so good ground for pipeline 





building including peat lands, what we have come to 
know as speckled bog and so on. 


rN Yes, sir. 
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Q ‘Yes, so that what we 
have is a mixed terrairfand a route here like a route 
anywhere would have to be chosen with care to 
avoid difficult areas. 

A Thak¢1S correct, 
yes. 

Q Now, you mention in the 
middle of the top paragraph on page five a major 
fluting field and you say, and I am quoting,"it 
should be possible to locate lines in relatively 


well-drained parts of these flutingssr 


Have you found that? 
A Yes. 
Q NOw, I take it that 
you mean byt! that that these are long, straight 
ridges of glacial till which running parallel to 


where you think the pipeline should go. 


A There is glacial till 


involved as well as poorly resistant bedrock. That is 


Bight ncves. 


ie) But the flutings, -- 
A Yes; == 
QO -- run parahlel to 


the tentative pipeline route that you are talking 


about? 


A That is correct, yes. 


(@) And if I understand you 
correctly, you're suggesting a routing along the crests 


of these flutes or ridges, 


A This is a possibiiity, ves. 
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Cross-Exam by Scott 
Q Well, that is the possi- 
bility that you have dimected us to, asn't it? 

A That is my way of 
thinking is the most preferable way of doing it -- 

0) But ‘that 1s’ one of 
the reasons why you think east of the Franklin is good? 

A Yes. 

Q Well, now, in a general 
way can you. help us’by telling us in that situation 
in the area that you have mapped, how many miles 
aS a Maximum and how many miles as an average 
would take advantage of these flutes? 

A Well, I would say in 
absolute terms it is difficult, it depends on exactly 
where you put it, but certainly if you follow the 
crest of the flutings in that particular area, you 


are going to perhaps 80% of the position of the 


Now, I didn't sit down and measure each one, and 
determine where you would be in a well-drained area 
and where you wouldn't he. 

; O Well, let me ask you 
one other question and see if you can help me. 

As an average or as a maximum, 

how many miles do you think that you could stay 
on one flute before you would have to move over 
to another one? 


A Yous could. stay, 


one one flute -- if you picked out the largest flute 


in the area you could stay on that the entire distance. 





- pipe will be in fairly ice-free, well-drained conditions, 
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It could be as many as six or seven or eight miles 
or something of this nature. 
Q What is the average? 
It would be a pretty remote possibility, wouldn't 
ih og 


A. Well, the average, 





no, well the average length of the flute, you could 





Say on a mile,a mile and a half or something of this 
nature or less. YOu get on some flutes that are 
very extensive outside the area. They vary in 
size and I don't think saying the average really 
helps you too much. 

QO No, but the problem as 
I understand it is that you want to, where possible, 


take advatage of these flutes. 





A Yes. 

Q Because they are high 
and they are dry. | 

A Right. 

Q But when you have 


run out of a particular flute, you then have to go 
down nto wet ‘and less satisfactory terrain in order 
to move up or over or sideways to the next one. 

A this, is, irve. 

Q Now, what I am asking 
you really is what percentage of your route,in general | 
terms,is going to be on the flutes and what percentage | 


of the route is going to be in the lowlying wetter land 





getting to them? 


A Well, as far as east of the 
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Cross-Exam by Scott 


east of the Franklin, or south of the Blackwater 

River and north of the Willowlake, we are talking about 
perhaps 80% of the country is in fluted, true 

fluted terrain and of that 80% you could probably 
SuaveOn wa1rivecdry, Country tor, Say, 60% or 70% in 

my opinion. 

@) All right, well, then 
it would be your estimate that 60% to 70% of the 
route could be on the dry flutes and the 30% or 40% 
would be’ in the lower land getting to them. 

A This is a rough 
estimate, but it is -- 

O All right. Well, now, 
how much data is there at hand at the present time 
relating to the quantity of around ice present in 
the till ridges? 

A From a subsurface point of 
view from a -- there is very little, except from -- 
Once again it is this business of seeing a number 
of cuts as well as having some data from other 
areas where there has actually been fill. Drumlins 
have been used for gravel pits or for fill pits and 
we have been able to take a look at the core 
of the drumlin and the flutings themselves, but 
generally speaking, no, each flute hasn't been 
looked, at, but I don't think it is necessary to 
draw that conclusion. 

| Q Well, (is it correct 
to say, as I understand your evidence that in 


terms of data there is very litte. 








7 
= 





[AVIS ON ie 


mets Yu | oon dig ype i 
tiene ya MexT-220tD Jat a! : 
‘etsuisene oils Io Havcoe to , mbites ett to'dasa f. 4 
yiiate? apy ew .stalwol tiv aay te Katon bas 1eviR Is 

} | hos i ei vitae Sas 36 ng eqaftea f 
estes: Hluon voy 208 Jadqy Jo bas nisxvie® Haguti 
1o Fd 2 ,yol yvsnGem ytb yixtst ao vaste 
| 


.noiakqo yn 


¢ 


#US 2502 atamlvyes tuvoy ed Bioow 3! 5 


base essul? yvrb sad Be 66 Biros  sesdtior 4 


eotsstso Boel teawarl ads al‘ed Bivow OF 


{ie 
“~~ #21 33 tud ,stamizeas Ci 
F( [} 
: 1 fp 
7 si a3 4 nasa 4 £ 5 ee ad { AL Ageb Apt wort ben 
IsZstq sof oovat® 36 viltoaayy eft oF sataetet 
Seopblt LILd sg 
ct i‘, 
a ‘Pf ytyerorl sistid == 6 mort weltv 
2 2 eenlenrd eldy ai sf aishs. eond 


"0a Oriverd es (isw #6 e305, 10 

J med vilsotos esa _¢ieit sisdw asats 
In - wie fevexp 10% bee ieged saver 

i: 50. # sted oF aids nesd eved ow 
Ini IWEs ede bas niioash erfd To 

soi etl) tose on ,pmtisege yilszensp 
st oe i Ani 6c" Ob T gud ,. 3a .betool 


foteufsnos $sad3 ward 


EOD ate Si KES ? 


holt Semebivo veo Reetexebau TF ec .yse ot 


yp 
D 


ih Ad lex ia © ‘= 
-ottil yey @k sredt s3sb tq ame? 19 


ALLWEST REPORTING L-TD. 11433 


=) 


N 


wi 


~ 


phy) 


30 


BURNABY 2, B.C. N.W. Rutter 
Cross-Exam by Scott 








A Hard data, you could 
say~that. 7 

Q Yes, now how much 
data is there relating to the peat lands, relating | 
to the presence of ground ice in the peat lands and 
the wetter sites between the flutes? 

A Very little data on 
that. 

Q 1 take-it that’ it as 
pretty obvious from your map of area four that in 
terms of concrete data the east of the Franklin 
route has, I think much, much less data than the 
route that is between the river and the Franklin. 

A Less, hard data, yes. | 

Q And indeed I think | 
your sheet shows that there are five in the | 
peatlands east of the Franklin which are designed | 
to or which do produce information about ground 
ice. 

A Yes, they do. 

QO Yes, and in each one of 


them, for what it is worth, ground ice was discovered. 
A The investigations were 
based on locations that we were sure that we were 
going to find ground ice. The investigation was 
to find out the thickness of the ground ice and to 
Seeorie Lt extended into the terrain below. So 
we picked out the areas of ground ice that we 
felt that we could predict from air photo interpretation 


because of the vegetation characteristics. 
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N.W. Rutter 
Cross-Exam by Scott 
@) Luanwnotacraticizing it, 
: ee, and 
Geologists are just like lawyers/ask guestions because they 
think they know the answers, but I take it that what 
you found is you picked five areas in which you 


Suspected you might find ground ice and sure enough 


you found ground ice. 
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1 . A But we wanted the 
2 characteristics of the Peat within this ground ice 
: 3 also. In other words, a vegetation study in areas that 
4 we thought ground ice was present. 
3 Q OnV tie DGttom part of 
6 page 8 of your written evidence, would you turn to 
4 that for a moment, please? This, I think, is my 
8 last question. You respond to a question that Mr. 
) Anthony asked you about the Ebbutt Hills. Now we've 
10 had earlier testimony about the Ebbutt Hills both 
i ‘from representatives of Arctic Gas and from representa- 
12 tives of Foothills, and on March 12th Mr. Gibbs was 
13 cross-examining Dr. Mollard about the Ebbutt Hills, 
14 and=tethink her pointed out, to Dr. Mollard’ -—" or 
15 Dr. Mollard pointed out to him, I forget which -- 
16 that there was slope failure potential on the south 
1? slope of the EEE ae Hills in the vicinity of the 


Arctic Gas proposed route. 


A~ Could you repeat that 
last statement? 

Q In an exchange -- you 
weren't present, of course -- between Mr. Gibbs and 


Dr. Mollard, who appeared for Arctic Gas, it was 
pointed out to Dr. Mollard that at the south slope 
of the Ebbutt Hills there was slope failure potential 
in the Canadian -- in the neighborhood of the Canadian 
Arctic Gas route.” Now I take it that you would be 
familiar with the existence of that. 

yoy: Of the Ebbutt Hills and 


the terrain conditions, yes. 
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1 Q And that particular con- 
2 dition, the erential for slope failure. 

3 A Yes sir. 
4 Q Yes. Now, are you able to 
5 comment on the real potential for slope failure at that 


location? 
A I'm basing my judgment 


in that answer on my experience in the area with similar 





slopes and terrain conditions. It's my opinion that 
I can't get that excited about the Ebbutt Hills when 
you consider the other problems that may arise in 
construction in other areas, that's all. 

Q Well, what I'm getting at 
is in view of the potential for slope failure there, 
what construction hazards might we anticipate at that 


location? 


A Well, with the exposure 


-- depending, I suppose, on the detail of investigation 
in general terms I would say that on exposure of the 
material on the south side, if you have intense rains, 
you have a particular problem with spring runoff 

-- it is vegetation free for a certain extent of 

time, but erosion could take place because fine-grained 
till matrix isu, certainly governing and slope failure 
could occur. It depends on engineering practices, 
but if you get a vegetation cover over that fairiy 
fast, or you construct --certainly you can be constructing in 
winter, you might be able to prevent failure, a slope 
failuresalong. there.» } To me it's a minor problem 


when considering the ice-rich deposits in other areas. 
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Q Well now, just one 
other matter that relates to previous evidence. 


In page 3 of your evidence, of your prepared evidence, 





at the bottom of the page where you're describing the 
major terrain hazards in the area, you mention that 
organic deposits with high moisture content consisting 
of frozen bogland and unfrozen fenland exist that 

are subject to collapse upon thawing, and frost 

heaving upon freezing. Do you see that? | 


A Yes sir. 





Q Well now, at this Inquiry 
we've had a good deal of evidence about pipeline 
operations and construction in this sort of terrain, 
that is the problems of chilling or non-chilling with | 
thaw settlement. How would you characterize, in | 
areas like that, the problems that may exist in 


attempting construction? 


A Well, if you mean 
going through a fen. or a bogland and you're antici- 
pating -- and it's a chilled pipeline you're consider- | 


- ing, one of the problems I think? immediately, sure you 


can put weights on the pipeline, you can weight it, . 
but by the same token if you begin to freeze the terrai 
the fen area between the bogland you can disrupt the 
drainage, of course. If you disrupt the drainage 

you may form an impermeable dam for many miles that 

is certainly going to affect the terrain, you mght 

say down-slope from the pipeline, and you can go on 


and on of the possibilities of all of a sudden freezing 


water in an area that is adjusted to a certain 










an _ 5 


wea Ppt 
eer Wee Oe 


e200 a} Be F~ eaoxD . 


q 
SiO 7 aut wi? J Len ¥ | : a s, 
whIVe uvolvety OF WA ae odstem 


,soastive beac . sorted tye wo 20 € ee ‘al in je 






























aae pals ' iw epBq aris 10 mosttod edt 36 ah 
4 

id as tbysssit riistres xotem | 

wn ipid daiw ed huoqeb osnseae p2. 

a2tng bos Sasipod mesexd to 

‘4 sogu' eagefion of Joetdua” ots 


od .paiseext nog’ pnivest — 


10 tush boow w hed av"ew  f* 
itourtence bus saoissrego | 


in 30 amotdotq ond et gett 


hiuwow wok -Jnemeltioe warts 8 ic 
loxrq era Jedd oATL Baars 
notior 14eq00 eo tzamesis ; 
’ tO not s npuguns patop vy 
pertids 6 etek Bas = cant | : 
Tdowq ody to eiro PAL = {* 
riisuigq say a6 efiniton aq iis iG 
ved voy Yt netted omee ertg xd aed 
. add asowsed sos set ots 
aay | nik voy IT 98100" - e: aks ; 


(ot mek gideen irnerpad, aie mao ver 7 Hoy 
fei abl vy. asi: 
12 ‘tat ond gomiis oF ci = 
_ - 
,onitsegig srig moet | 
| patnese) ABbbien oa tis ts pavers 
: fjlert¢5 « of Bay sit bol as . 
| _ 7 


’ - i? 







ALLWEST REPORTING L-TD. 11438 


BURNABY 2, B.C. 
N.W. Rutter 
Cross-Exam by Scott | 


environment. I don't know what you want. 
Q Let's eee if I can zero 
in precisely on the problem. You're familiar with 


the expressions: 


"Speckled bog," 





are you? 

A Wes 3 

Q I know it's unscientific 
bute = 
| A No. 

Q -- that characterizes 


the area that I've described for you and which you've 
referred to on page 3. 
-A Yes. 


Q Yes, all right. Now it 


is proposed that a pipsaline should be constructed 
through such areas, and that the pipeline will be 
chilled and that the construction will be done in the 
winter. Now what I would like to ask you is, from 
your experience on the basis of your experience, can 
you outline for us the kind of problems that that 
construction may have to confront? 

A The construction itself? 

Q Tesi 

A Well, I think, first of 
all, the behaviour of the peat bog itself is not fully 


understood, certainly going from a fen area into a 


fen areas if you're going to construct in the wintertim 
y g g 


| 
bog area; but one of the problems, because in these : 
unless you have investigations, you don't know how to 
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Cross-Exam by Scott 
what depth freezing has taken place in the fen areas, 
an d you could penin one of these situations that you 
start constructing in the winter into an area that is 
not frozen. Well, if you constructed in. an area. 
that is not frozen, in a fen area, you can imagine 
the trouble. You could lose your equipment, I suppose, 
in the fen. So there's this sort of thing. If you 
have more information on the depth of freezing, the 
time of the amount of snow cover that could certainly 
affect for thick the ice might be in a fen area, and 
VOurcOulge go). on andvon. tL just.don’ t think it's thar 


well understood. But as far as a construction problem, 


there's one right there, you could lose your equipment. | 
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Cross-Exam by Scott 


Q Is this an instance 
in which detailed characterization Gr the sozl, 
not only for soil composition, but with respect to 
all its i processes would be appropriate? 

A Certainly. 

Q Would it be prudent to 
attempt construction, in your opinion without 
such characterization. 

A I wouldn't, no. 
MR. SCOTT: Those are all 
the questions that I have, thank you, Dr. Rutter. 

THE COMMISSIONER: Any 
re-examination? 

MR. ANTHONY: No further 


gqyestions. 





THE COMMISSIONER: Well, 
thank you very tei Di.’ RUtter ,; we == 

A May I make one more 
comment? 

THE COMMISSIONER: YES. 
Caery ions 

A One thing I would 
like to say as far as this business about hard data 
and the availability of borehole data on the 
west side of the mountains and the lack of data on 
the east side. NOw, this has been stressed, that 
do you really know what is going on in there. I 
just would like to say that the Geological Survey in 
a hundred years of mapping it isonly very recently 


that they have had enough budget or they have really 
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N.W. Rutter 


bothered to do detailed work in the subsurface through 
Grilling, in other words, most of the maps in the 
report of the Geological Survey in the surficial 
mapping is based upon surface exposures and 

what is seen in the field and the interpretation 

OF that, It is only very recently that you have 

this sort of information. So earlier my comment, 
there is hundreds of publications, good ones, that have 
characterized the terrain without any subsurface 

data at all. 

Mee oCOrls Well. Dr. Pyles 
tells me that that is a point that I should have 
elicited from you in fairness to your testimony. 

‘THE COMMISSIONER: Well, 
thank yu very much for giving us the benefit of 
your views on the alternate route behind the Franklin. 
We appreciate that very much, Dr. Rutter. 

A You are welcomed. 

(WITNESS ASIDE) 

THE COMMISSIONFR: Before 
we adjourn, on this matter of the Inquiry schedule 
for the remainder of this year, the week of Monday, 
November the 10th presents us with a problem because 
Tuesday, November the llth is Remembrance Day, ¥i 
am advised that that is an official holiday here in 
the Northwest Territories, 1 think, that. it being 
the solemn occasion that it is, we ought not to 
sit on Tuesday, November the llth, and so that would 
mean coming up here on ‘Monday the 10th if we were 


to follow our usual schedule, simply to sit in the 
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afternoon and the evening, so the counsel might 
think about that and you might prefer to begin on 
Wednesday November the 12th. If we were to do that 
I would prefer to start in the morning of Wednesday, 
November the 12th. It would mean that some of use 
would have to travel on Tuesday evening, but it 


would mean that we could try to recapture the time 


missed if we didn't sit Monday and Tuesday. 


At anyrate you might all consider that and just 
speak to Mr. Scott informally over the next day 
or so and we will try and work it out. 

MR ISCOMTL:. i qualia fy amy 
earlier observation that we may finish phase II and 
III by Christmas. 


THE COMMISSIONER: Well, we 


will finish Phases II and III by Christmas. Anyway, 


I understand that Mr. Fraser of the C.B.C. has to 
march in a parade on Remembrance Day and we wouldn't 
want to deny him that opportunity of rehabilitating 
his image here in Yellowknife, so we will adjourn 


until two and we will hear Dr. Roed at two. 


(PROCEEDINGS ADJOURNED) 
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(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
“MURRAY A. ROED, sworn 


¢ 


if you would like , I can proceed. 

THE COMMISSIONER: Sure. 

MR. ANTHONY: I apologize 
for the delay in getting a large number of maps on 
the wall. pr. Roed is on the:stand and has been 
sworn. 

Before he gives his evidence 
in chief ’I would like to do two things. First, a 
synopsis of evidence was prepared and sent out to 
all the participants in anticipation of him appearing 
at the Whitehorse hearing,. I filed that synopsis 
with Miss Hutchinson and can be marked as an 
exhibit. 

Subsequent to that, we 
prepared a complete statement of evidence and sent 
that out to the participants two weeks before 
this hearing and that similarly has been circulated 
and will be marked also as an exhibit. 

In addition to that, and 
I have advised some of the counsel that are here, 

I would like to table a report which is the substance 


of Dr. Roed's evidence.For various reasons the 


. preparation of evidence sometimes has to be brought 


down into a report form to satisfy others and we 
have done so with respect to Dr. Roed's evidence and 


his evidence that he is giving in the synopsis that 


was sent out is in fact this report. The only additions 


are some inside or inhouse studies that he had done in 


MR. ANTHONY: Mr. Commissioner, | 
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M.A. Roed 


preparation of his evidence for the Inquiry referring 
to some data which he perhaps would have to refer to 
in cross-examination or verification of any evidence 
he wished to cive. 

This report is definitely 
hot off the press. Dr. Roed brought it in with 
him this morning and that is why it was not either 
listed or available before now, it was just finished. 
The only comment I would like to make further on that 
is that at one time we had anticipated, or the 
Northern Assessment Group had anticipated besides 
the Terrain Analysis Study done by Dr. Roed to 
do an environmental overview of these alternatives and 
provide that evidence for various reasons that could 
not qo forward. So the one has aS an appendix the 
rough draft of that report as it was prepared at 
that stage and-that part is not beina presented as 
evidence before the Inquiry. Dr. Roed is not going 
to be referring to or relying on the environmental 
evidence because we are not going to be calling 
environmental witnesses. He is dealing with the 
substance .of the report which is the Terrain 
Analysis Study. 

A Suvvlemental list of 
reports is was to be sent in the mail and I imagine 
Le hasn'tebeen, but will be .aavailable to the 
participants, in which case this report will be 
listed, I would anticipate that since the evidence 
is in fact the substance of the report, that there 


would be no problems. If any of my friends feel that 
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there is anything in the report that bothers them, 
we will of course have to make Dr. Roed available 
for any further questioning. 

MR. SCOTT: Mr. Commissioner, 
could I ask two questions, first of all, the 
-- my friend has filed two transcriptions of evidence 
in chief. They are not precisely the same. May I 


ask which he is going to go through today? 


MR. ANTHONY: Mr. COmmissSioner, 


the synopsis of evidence that was prepared and sent 
out in anticipation of giving evidence at Whitehorse 
was on the basis of evidence called at that time. 
When it was obvious evidence was not to he led by 
Dr. Roed because of timing problems, Dr. Roed went 
back and has done some Greiner work and the evidence 
to be led is the evidence that was sent out to 

the participants two weeks in advance of his 
attendance at this time. That evidence is found under 
heading, "Alternate Routes in the Mackenzie Valley, 
Canadian Arctic Resour es Committee, Yellowknife", 
and that is in fact the evidence that will be led 
at this time, 

MR. SCOTT: A second 
question, Mr. Commissioner, is does my friend have 
any copies of the report,of the bound report which 
he wants to make an exhibit that we can look at 
before we cross-examine? 

ME. “ANTHONY: Yes, Mr. Com= 
missioner, I have a number of copies. I have providec, 


I thought to most counsel, and I obviously have missed 
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BURNABY 2, B.C. M.A. Roed 
In Chief 
I Commissioner Counsel and I will make that available 
2 to him now. There are a number of copies, I think 
3 for the other ene and one has been left with 
4 Miss Hutchinson as an exhibit. 
> (RESUME, LIST OF REPORTS AND SUMMARY OF EVIDENCE OF 
6 | DR. M.A. ROED MARKED EXHIBIT 293) 
vi (REPORT, ALTERNATE TRANSPORTATION ROUTES AND CORRIDORS 
8 GEOCONSULT LTD. MARKED EXHIBIT 294) 
9 MR.ANTHONY: If we can then 
10 proceed to the substance of the evidence this 
Lu afternoon. 
12 DIRECT -EXAMINATION BY MR. ANTHONY: 
i3 QO A biographical note was 
14 circulated as part of the synopsis of evidence for 
15 this Inquiry and I would ask that you summarize 
16 your experience and qualifications as detailed in 
i 7 those biographical notes. 
18 
19 
20 
2i 
22 
23 i 
24 
25 | 
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geological consultant ona variety of projects in 


M.A. Roed 
Tener 

;: A Thank you, Mr. Anthony. 

. I received a B.A. ,and an M.A. in geology, University of | 
: Saskatchewan, in the years 1959, 1961 respectively. 

, Then I received a Ph.D. in 
geology from the University of Alberta in 1968. 

. I belong to the Geological 

i Association of Canada, the Association of Professional 

: Engineers of British Columbia, and the Canadian Institute 
: of Mining & Metallurgy. 

- My present corporate affilia- 
tions is that I'm president of Geoconsult Limited, 
2s I am also present of M.A. Roed Geological Explorations 
si Ltd., which company's activities have been entirely 
taken over by Geoconsult, 
aa My earliest field experience | 
oe in geology occurred during the summer of 1958 when I | 
a was a student assistant on a field party in northeastern | 
ni British Columbia. This was followed in the follow- 
re ing summer by field paleontology and geology while 
es stationed in Inuvik, working in the Mackenzie Valley 
sae area for Shell Canada, which involved stratographic 
es studies of oil-bearing rocks. 

ia Subsequently I was employed 

ss by Shell as a geologist on field mapping projects in 

oe Northern Yukon, Mackenzie Valley, Richardson Mountains, 
ee Mackenzie and Franklin Mountains, and after that I left 

| 

= the Shell and undertook a test-hole drilling program 

for a new service called the Research Council of 

si Alberta. Since 1966 t have been the principal 

30 ; | 


| 
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M.A. Roed | 

In Chief | 
} Western and Northern Canada, also Australia and | 
2 Carribean Islands. Specific relevant projects include | 
3 the following percinene £0' this=inquiry: | 
4 During the summer of 1959 | 
5 I was stationed at Inuvik, Mountain River and Yadek 


Lake near Fort Norman as assistant to field paleon- 
tologist, Dr. W.G.E. Caldwell of Shell Canada, presently 
head,Geology Department, University of Saskatchewan. | 
My position required extensive helicopter and fixed 


wing trips to remote localities to collect samples that 





included places in the Franklin and Mackenzie Mountains 
the Ramparts along the Mackenzie River, the Mackenzie 
Delta, Campbell uplift, and along the coast adjacent 

to Tuktoyaktuk Peninsula. 

‘In 1960 I was assigned as 
assistant geologist to a field party in 1960 for Shell. 
We mapped about 18,000 square miles and I was respon- | 
Sible for measuring and sampling about 100,000 feet of | 
sedimentary rocks collectively exposed in numerous 
sections throughout the Mackenzie and Franklin Mount- 
ains. Camps were located at Blackwater Lake and at 
Wrigley, plus numerous fly camps. Also I was respon- 


sible for helicopter mapping of a large area of lowland 


east of Blackwater Lake where I made several landings 

to examine the geology. 
In 1961 I was a senior 

assistant to Shell's party in the Northern Yukon. This | 

project involved extensive detailed field mapping of 

approximately 18,000 square miles. My duties consisted | 


ot all stratigraphic work plus considerable mapping 
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by helicopter. Subsequently I was responsible for 


| 
structural interpretation of the entire Eagle Plains | 
south to the Ogilvie Mountains. 

While completing a Ph.D. 

I carried out a consulting practice in Edmonton during | 
1966 to 1968. My projects included numerous mineral | 
evaluations in the Southern Yukon, Northern British | 
Columbia, and the Northwest Territories. 

In 1969 Operation Discovery | 
was organized, this was an exciting participation | 
exploration program but it was not carried out to its 
fullest. It was designed to evaluate the hydrocarbon 
and metal potential of the so-called Rasal Paleozic 
sand which occurs at the edge of the Shield. 

During the period 1971 to 


1973 I was involved in two major studies in the north. 





The first one was the Mackenzie Highway. I was 
assigned by the Department of Public Works to assess 
terrain sensitivity of about 500 miles of the Mackenzie 
Highway working in co-operation with other consultants. 
I prepared a terrain sensitivity map for the sections 
Fort Simpsom to near Fort Norman, and from south of 
Fort Good Hope to the Arctic Red River, all ona 
scale of one AR ch equals two miles. 

Then for the southern portion 
I evaluated and mapped each river crossing, each 
terrain unit, and selected and suggested designs for 
future borrow pits. This work resulted in recommenda- 
tions for re-routings of the proposed highway. | 


Also I conducted a granular 
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deposit survey in the southern part and critically 
examined all geotechnical data, including drill-hole 


data for the final design package. 
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The second one, at the request! 
of Parks Canada I wndertook an inventory of potential 
geologic landmarks in the western part of the | 
Northwest Territories. THis work was derived mainly 
from my files, but included a review of the literature 
and resulted in delineation of numerous features 


worthy of consideration. THey are spread in an 





area from the Coronation Gulf to the Richardson 
MOuntains south to the ALberta border. 


rd 


| 
My next involvement with the | 
edge of the Shield in 1974 -'75 included a terrain 
evaluation for a Montreal to Winnipeg all Canadian | 
Oil pipeline route. This was followed by a Parks | 


Canada contract to outline the geology of 400,000 


square miles of Central Canada from Quebec to Lake 





Athabasca along the edge of the Shield. 
Generally my experience 


includes petroleum geology, structural geology, 





Precambrain geology, sedimentation, stratigraphic 
geology, surficial geology, groundwater geology, 
photogeology, geomorphology and engineering geology. 


Also, I played a major role in bringing a gold mine 


into production in a permafrost and wilderness area. 
I have had extensive working interludes with 
| * planners, biologists, archeologists, engineers and land- 
scape architects. In addition I have endeavoured 
to maintain a small but significant position in pub- 
lishing new scientific data of concern to the 


earth sciences and engineering profession. 





I am particularly interested 
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In Chief 
in cordilleran and continental glacial deposits, and 
post-glacial processes, and have purposely structured 
my present company to use our geologic knowledge and 
expertise in planning. 

MR. ANTHONY: Mr. Commissioner, 
along with the evidence there was a list of reports 
and projects and a list of reports referred to and 
relied on and these also have been tabled as an 
exhibit. 

J Mr. Roed, would you please 
proceed then with your presentation to this Inquiry. 

A Mr. Commissioner, I am 
here to present a brief on alternate routes. 

It is my specific objective to place evidence before 
yOu that will convincingly demonstrate the advisability 
of considering routings other than those presently 
before this Inquiry. 
| I wish to make perfectly 

clear from the outset that my comments area 
presented from the viewpoint of the physical environ- 
ment, that is, my work has not included study of the 
living environment or the socio-economic evironment. 

; A major and far-reaching 
implication of any potential transportation route 
is that once a single facility is established, for 
whatever reason, it is difficult,if not impossible, 
to curtail additional facilities along the same 
general route. Therefore, it is of paramount importance 

x 


that evidence be provided to prove that a proposed 


pipeline route can withstand, or cope with the 
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compendium of inevitable development interactives that 
"follow the leader", and that it is the best overall 
choice. 

I wuld like to present a 
terrain model, firstly, that would be ideal for a 
pipeline corridor in terms of resources, terrain, 
and engineering in permafrost terrain. Next, I would 
like to comment on general planning guidelines in 
connection with a study of route selection. Since Dr. 
Leggett has already highlighted some important 
considerations of this to you in his overview evidence, 
I will not dwell longa. This will be followed and 
my presentation concluded by the broad application 
of this framework to demonstrate the relative 
merits of two potential on pera routes in comparison 
to the proposed Mackenzie Valley route. 

A model route with respect to 
terrain for a pipeline would be one which is 
situated closest to the most abundant resources. The 
ideal terrain unit would have low relief, and 
would be composed of well drained erosion-resistant 
material with the lowerst potential for ice content 
and frost heave. The terrain unit most suited in this 
respect would be a ridge of moraine or a flute composed 
OF eC ids. 

If I may just diverge for a 
moment. It will be necessary very soon to refer to 
the earth Serres photograph, a mosaic that we have on the 
wall up “here, and at this, stage L.would like to 


just say a few words about that, to introduce. Enis 
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exhibit. 
An earth satellite photograph 


refers to an image that is transmitted to earth from 


a satellite known as the earth resources and technology 


satellite presently in orbit around the earth. One 
of the most useful, practical aspects of images 
received from this satellite is that they can be 
processed into photographs such as you see on the 
wall that depict terrain conditions over very 
large areas. This allows consideration of regional 
terrain features that may otherwise not be recognized 
or which may not be defined until much more work had 
been completed. 

If I may now return to the 
Text, -Startingewith) myndescriptionc of anflute., ,A 
flute is a linear streamlined ridge mantled with 
glacial moraine -- 

THE COMMISSIONER: Excuse me, 
Dr. Roed, I am probably looking at the wrong thing, 
but I am at "Model Terrain Situation"-- 

A Ves: 

THE COMMISSIONER: And you 
are ata "Flute", and where am I -- is this the 
right -- 


MR. SCOTT: -Half-way through 


through the first paracraph of "Model Terrain Situation 


Mr. Commissioner. 
A Therpsalines,? ofthe 
paragraph. 


. THE COMMISSIONER: Oh, sorry, 
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carry on then. 

A However, your questions 
are quite well justified, Mr. Commissioner, because 
there is a slight departure from the transcript 
here. We are introducing the term "fluted moraine" 
at this stage and it was thought advisable to include 
all of our relevant descriptions of a fluted moraine 
at this stage for definition purposes. Therefore, 
Pare Of =- £ think at as page 8, is included an 
here as an insert, a paragraph, so if you don't 
see that part, it is on page 8. 

I think you have before you 
an exhibat, faqure: 2,which is a drawing of a flute, in- 
dicating its general characteristics. That should be 
referred to in this following presentation. 

THE COMMISSIONER: Oh, yes, 
gs Kod eh wary 

A A flute is a linear 
stream-lined ridge mantled with glacial moraine. The 
ridges or flutes are nearly straight but possess a 
broad flexured pattern, which I will be pointing 
out in the earth satellite photographs, individual 
ridges are commonly one quarter of a mile wide, but 


widths up to one mile have been observed. Relief 


varies from ten to 250 feet higher than the surrounding 


terrain, but the flutes are commonly 50 to 100 feet 
high. The crests of the flutes are all well-drained , 
do not show evidence of ground ice and nearly are all 
well vegetated with mixed forest growth of spruce, 


birch and aspen in the area that we are considering. 
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The material forming the ridges is believed to be a 
fairly uniform stony till which in some areas 


may be thin and overlie bedrock. 


(EARTH SATTELITE PHOTOGRAPE MARKED ASy ExMEd Baty 295) 


(FIGURE 2. FLUTED MORAINE OR PLAIN MARKED EXHIBIT 296) 
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The origin of flutes | 





is incompletely known at present. However, they were 
carved at the ae of glacial ice, a portion of a 
continental ice sheet as it flowed northward towards 
the Arctic Ocean. Intervening depressions are in 
most cases poorly drained and contain a variety of | 
organic and lacustrine deposits, many of which, show | 


evidence of shallow-seated thermokarst activity. 





The unigue characteristics 


of a flute is its extent in terms of distance which 





in some cases can be in excess of 100 miles, as we will 
demonstrate. Its evenness in terms of topography and 
its low even relief along the crestal portion. 

MR. ANTHONY: Mr. Commissioner, 
so we can bring outselves back to the text, I believe | 
we're now to proceed with the second paragraph on | 
the model terrain situation section and we'll proceed, | 

| 
I think, uninterrupted from that point on. | 
| A fii 4ust. point these 
fluted marines out. I am referring to, begin about 
here, and extent discontinuously in this area here, 
this is Great Slave Lake, Mackenzie River, Great Bear 
Lake, Delta in this area and continue pretty well all 
the way up to the Hare Indian River, which is 
here, Fort Good Hope is here. It's broken by this 
area of transverse ridges here and it continues all the| 


way up to the coast in this whole land complex that 





is part of the Eskimo Lakes, these conspicuous 
finger-like peninsulas that are Sticking out in the 


bay here. | 
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1 What we are going to be talking 
2 about later on is these two linear belts of moraine 

3 that extent pretty well all the way to the Arctic 

4 Ocean. 

5 Returning to the j@gea] model 

6 terrain situation, the route would also possess features) 
? that could be blended or would harmonize with linear | 
8 dev-elopment of a pipeline and would contain a minimum | 
9 number of unfavorable terrain conditions such as | 
10 slopes, rivers, valleys, and high ice content, unstable | 
11 soils. 
12 A model route would offer the 
13 shortest distance in combination with the other desir- | 
14 able features, and would offer the least complications : 
8S connected to design and ease of pipeline construction. | 
16 Also it would contain the most abundant supply of con- 
17 struction materials, water sources, sites for airstrips 
18 and camps, and possess potential for access for logi- 
i stical purposes. 
20 . I would now like to comment 
21 On a general planning framework for development projects). 
22 5 The first planning stage. | 
23 Selection of a potential transportation route, such as | 
24 a pipeline, ideally begins with a broad resource inventory. 
25]/. We are in this case referring to the Western Canadian 

26 Arctic and the resources consist of human resources, 
27 physical resources such as landforms, lakes and rivers, 
28 minerals, oil, sae, and other fuels such as coal and 

29 uranium, and biologic resources. Emphasis in my presen- 
30 


tation is placed on the general category of physical 
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resources, Since my training is in this field. | 

The immediate concern is to 
connect the gas and oil-bearing basin of the Mackenzie | 
Delta-Beaufort Sea area with markets and pipeline sys- | 
tems in Southern Canada, and this thus defines a broad 
general route along which the inventory is carried out. 

Following this, general 
engineering, environmental and socio-economic con- | 
straints are considered. Engineering issues are exam- | 
ined with the assistance of topographic maps, earth | 
satellite photographs, and published data. We have 
just explained earth satellites, so I'll omit that 
section at this stage. 

At this level, it is possible 
to eliminate the greatest portion of unsuitable terrain, 
Three possible transportation corridors emerge at this 
etage. They are the Mackenzie Valakey, Gast of the Fran- | 
klins, and Edge of the Shield routes. 

These routes are shown along | 
with a few other routes on figure 1, which I believe | 
you have in your possession. | 

; MR. ANTHONY: Mr. commissioner, 
this is the grey-colored map. Unfortunately, it's 
gone to the printer a couple of times, and each time 
the Edge of the Shbld route seems to have trouble | 
making it to the surface. It's the one farthest east, 
labelled "Edge of the Shield," indicated with red | 
dots. The section showing the fluted moraine indicates 


the east of the Franklin area, and the other routes 





are those more familiar to us, and are shown in the 
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red line. 


J 


THE COMMISSIONER: Excuse me. 
The east of the -- I see the tdge of the Shield, which 
-- and I see the @ast of the Franklins route; but why | 
is the east of the Franklins route about 100 miles 


wide? What is that supposed to be? 


A That's the general zone 





along which we studied for presentation to this 


Inquiry. 





Q Buc Lom sorry, Di. Reed, 
I just better understand where you're at before we 
go any further. The Fdge of the Shield route on this 


Map cuts through the middle of Great Bear Lake and 


Great Slave Lake. When you traced it on the satellite 
photograph it seemed to me to be rather more to the | 
west. | 

A Yes. | 

Q Have I misunderstood or a: 

A Well no, £ apologize 
for that. I was really pointed out the fluted moraine 
along the east of the Frankins route at the time when 
I pometea to the map. I may be helpful -- 

Q Well then, your route , 
forgive me, the Edge of the Shield marked here is the 
Edge of the Shield, and it isn't the Edge of the ae 
route. | 

A It's the Fdge of the 
Shield route. 

Q Oh, I see. 

A The other hatched area | 
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1 is the east of the Franklins route or corridor, and | 


- then the dotted line down the Mackenzie River area 


Ww 


is the Mackenzie Valley route. 


pas 


Q Oo Kewl mosorry., 1 'm 
=) with you. 

MR. ANTHONY: 
6 I want to ensure that 


7 perhaps others understand us too. As I understand, 








8 the map is to indicate the edge of the Shield 


10 broad terms, and they're outlined in the broad terms 


ak indicated there. The more particular lines, of course, 
12 are pipeline proposal routes which can't be depicted 


| 
9 corridor and the east of the Franklin corridor, in 
i in more particularity. | 
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LHe: COMMISSIONER: .O.K., 
fine. 

A Continuing, the 
immediate concern -- oh, I think I've got all that. 
I'm right down at this second paragraph. 

At this level it is possible 


to eliminate the greatest portion of unsuitable 


terrain. Three possible transportation corridors emerge 


at this stage: They are the Mackenzie Valley Edge of 
the Franklins, and Edgeof the Shield routes. The 
three corridors are then broadly evaluated again by 
using more or less the same data as in the previous 
stage, but with specific attention given to the 
following evaluation categories. 

' For example, in the resources 
field we would inventory and locate potential oil and 
gas bearing areas that were or could be of influence 
-- coal, uranium, base metals, precious metals, 

a erern minerals, adjacent or along the route 

Or in some area of influence. The terrain would be 
dealt with under the type of soil, river valleys and 
drainage, the stability conditions, erosion processes, 
relief » ice content,, aesthetic potential, and unique 
localities, such as an archaelogical site, or a site 
of park status or similar unique physical locality. 

With respect to engineering, 
the length of line would be considered, the relative 
length of line, the relief along the area, simplicity 
of design, ease of construction,~and availability of 


construction materials and compressor sites, and camp 
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sites and airstrip sites, and consideration with 
regard to logistics and water resources. From the 
range of physical resource combinations that may occur 
several alternate pipeline designs may then be con- 
sidered. The relative merits of each design @n be 
compared to expected terrain condition alternatives. 
The second planning stage. 
In the next planning stage, the three alternatives are 
studied in even more detail, probably by low-level 


photogeology first, then by field examination in 





conjunction with test-hole drilling. All other environ-| 


mental and socio-environmen-tal aspects would be further 


| 


investigated at this time. Analysis and comparison of | 


this data for all routes would provide a firm basis on 


which to make a decision on which route to select for a 





final phase in the planning of the pipeline. 

The third planning stage. The | 
final pre-construction phase in planning is composed of 
two parts -- prelimirary final design, and final design. 
The Mackenzie Valley route, the Arctic Gas prime route, 


is at the preliminary final design stage at this time. 


Other planning stages, of course, 


involve monitoring during and after construction and 


consideration of route abandonment. However, my evidence 


_will not include these stages except to emphasize the 


importance of future potential for the suitability of 


proposed routes. | 
| 

As a basis for my present work | 

| 


with respect to this planning framework I have just 





outlined, the comparisons I am presenting have been made 
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atives in comparison to the Mackenzie Valley route. 
29 As I stated, major and far-reaching implication of 


30 any potential transportation route is that once a 


M.A. Roed | 
In Chief | 

1 on studies of Fast of the Franklin and Edge of the 

2 Shield alternatives at the level of effort required 

3 for the first planning stage. There has been no unre 
4 air photo interpretation, no test-hole data, and only | 
5 very limited field work. Emphasis must be placed 

6 as suggested by Dr. Leggett in his overview testimony, 

7 and as outlined by the Pipeline Application Assessment | 
8 Group Report, on the importance of the first major | 
9 facility in this region, because it will surely estab- | 
10 lish the area as a major corridor. The potential corri- | 
1l dor mast, for example, have sufficient construction | 
i2 Materials to be able to support the possible future sefoe 
i3 of say, a railroad, and a pipeline, new townsites. Also | 
14 it should en-sure some future potential for alternate | 
15 use, for mineral or coal transportation, for example. | 
16 In short, Mr. Commissioner, we are compelled to view | 
Ly the alternatives in terms of the future. This is qoort 
18 tant in all parts of Canada, but it is particularly | 
19 important for Northern Canada because this region is 
20 unique. It is resource-rich land with vast areas of 
21 very difficult terrain inhabited by and well-known to 
22 the native people. | 
23 ; It is my contention that a 

24 proposal for a pipeline route must satisfy the string- 
= ent characteristics demanded in the planning model 

26 presented. _ | 
27 To go onto the route altern- | 
28 
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1 single substantial facility is established, for 

2 whatever reason, it is extremely difficult if not 

3 impossible to eureayi additional facilities in the 

4 Same corridor. 

5 Te*is the contention of this 

6 brief that the proposed Mackenzie Valley general 

tl route of Canadian Arctic Gas Pipeline and Foothills | 

8 Pipe Line Ltd. is inappropriate for planned development, 

<) and for the inevitable ancillary development that will | 
10 follow... The reasons for this may be numerous, but 

GE emphasis is placed here on terrain sensitivity in | 
12 comparison to other alternate route possibilities that 
i are far less sensitive, offer improved construction 
14 conditions and are more adaptable with respect to terrain 
iS capability and overall future development. | 
16 Present gas discoveries in the | 
ayy delta are restricted to the western extremity of the | 
18 potential gas-bearing sedimentary basin, and the 6pin= | 
he ion ners is that to better centralize future distribu- 
20 tion a major terminal point of a gas pipeline should 

21 be located near the geographic centre of the potential | 
22 basin, or at about the general location of Anderson | 
23 River on the coast, or near the tip of Tuktoyaktuk | 
24 Peninsula. 
25 The following general account 
26 


discusses two alternate corridor possibilities to 








| 
27 southern markets and offers broad comparisons of rela- 

| 
28 tive ‘terrain sensitivity to the Mackenzie Valley route. | 
29 These routes consist of the Fdae of the Shield route | 
30 


and Fast of the Franklins route. | 
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In Chief | 
1 This work is partly the re- | 
2 sult of my field work and my past research dating back | 
3 tor.oo9 ;and partly from recent research conducted by 
4 myself and others, partly from my interpretation of | 
5 new remote sensing imagery, andpartly from government | 
6 publications, This brief and supporting evidence was | 
7 requested by the Northern Assessment Group for | 
8 presentation to this Inquiry. The ideas and opinions 
9 expressed are my own and do not reflect on any other | 
10 person or scientific body. 
Bi The Edge of the Shield 
Le corridor roughly parallels the boundary of the 
13 Canadian Shield and interior plains, but in Western | 
14 Canada almost all the route is situated just to the | 
15 west of the Shield terrain. That is the Canadian : 


Shield. 


The route is the’ shortest | 





distance and eee the least sensitive terrain from 
the Arctic coast to Winnipeg, and complements consider- 
ation being given an all-Canadian Winnipeg to Montreal | 
pipeline route through Northern Ontario Shield terrain. 
The Edgeof the Shield corri- 


dor starts at about the geographic centre of the 





Mackenzie sedimentary hasin -- 
THE COMMISSIONER: Excuse me. 


fm iserry),, Drs Roed. That last sentence, you Say 





the route, the Edge of the Shield route is the shortest | 


distance, that I understand, offers the least sen_sitive 





terrain from the Arctic coast to Winnipeg -- you will 





no doubt elaborate on that -- and complements consideratjio1 
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being given an all-Canadian Winnipeg to Montreal 


Pipeline route through Northern Ontario Shield terrain} 
Now what are you getting at there? I'm not with you. | 

A Well, it's simply that | 
this is recognized as an advantageous corridor in the 
Eastern part of Canada. | 

Q Winnipeg to Montreal. | 

A That's right, and @it's | 
the only route that actually you can go to be on | 
Canadian soil all the way. 

Q Well -- 

A There are serious plannin 
you know, studies going on. 

QO Well, your route, the 
Edge of the Shield route, in its southward route | 
terminates at Winnipeg and in that sense it complements 
the Winnipeg to Montreal route. That's what you're 


getting at, I take it? 
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ALLWEST REPORTING L-TD. 11468 


BURNABY 2, B.C. M.A. Roed 
In Chief 

l A The implication is that 
2 the same route is being planned right now between 

3 Winnipeg and Montreal could be used to extend the 

4 Page of, the Shield route ‘all the way €o Montreal 

5 utilizing or minimizing further new pipeline route 

6 selection. 

7 THE COMMISSIONER: But the 

8 Arctic Gas line comes down and connects to the 

9 TransCanada system,so does the Foothills line. They 
10 get the gas to Winnipeg one way or the other. 

ll Okay finé, carry on. 

12 A The edge of the shield 
re) corridor starts at about the geographic centre of the 
14 Mackenzie sedimentary basin on Tucoye eur Peninsula 
rS and travels southeastwards just west of the edge 

16 of the Canadian Shield on well-drained soils. Between 
17 the northern terminus on Tuktoyaktuk Peninsula, the 
18 eorridor eos in almost a straight line for 

Lg about 850 miles to near Fort Smith at the boundary 
20 of the Northwest Territories and Alberta. Throughout 
21 this stretch the route never exceeds an elevation 

ee of 1200 feet above sea level. The only major river 
23 crossing is ae the Slave River near Fort Smith , but 
24 the route would , conceptually, pass through shallow are 
25 | of Great Bear Lake and Great Slave Lake. While the 
26 | corridor crosses these two great two great lakes these 
Zu crossings can be made at relatively shallow depths 
28 not exceeding 300 feet using special construction 

29 and engineering techniques presently being developed 
30 and used in other major resource projects. The land 
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ALLWEST REPORTING LTD. : M.A. Roed | 
BURNABY 2, B.C. THeCchier | 
1 transportation systems of the corridor would of | 
2 course deviate from the conceptual route and would 
3 go around both rereee The corridor in Alberta 
4 passes very close to the proposed McMurray 
5 Transportation Corridor which would allow 
6 coupling with this distribution centre and in Manitoba | 
7| the route passes within one hundred miles of | 
8 Brandon, a major distribution centre. | 
9 It is the contention in pro- | 
10 posing this alternate route that combined with the | 
Jal TRCaaaES task of transporting gas to Canadian | 
12 markets, the Edge of the Shield route will allow the | 
13 creation of a major transportation corridor in the 
14 future, if required, or if desirable. Because of the 
5 route's location, or the corridor's location, close 
16 to numerous potential mineral resources in shield 
flies. terrain to the east, the potential development of the 
18 eastern part of the sedimentary basin in the Beaufort 
| 
19 Sea-Banks Island area, and the probable need for an | 
20 oil pipeline and possibly other transportation systems | 
amit in the near future, this corridor is worthy of serious 
oie consideration. This contention is strongly supported 
23 by terrain Characteristics along the route since it 
24 appears to present less sensitive conditions and more 
oMs abundant construction material throughout its entire 
26 lenth compared to the Mackenzie Valley corridor. | 
am | Inherent in the Edge of the 
28 Shield concept is-that if a corridor is developed, it wotld 
eAS) offer numerous logical possibilities for alternate use 


30 | in the event that oil and gas reserves became depleted. 
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M.A. Roed 
In Chief 

; The principal alternate use would be base metal and 

a uranium ore and concentrate transportation that poten- 

3 tiatiy "occurs “in ees part of the Canadian Shielf. : 
‘ These products may even require a railroad, perhaps a 

: continuation of the Pine Point line which is 

6 located close to the proposed route. | 
4 THE COMMISSIONER: Just | 
8 pausing there, just to orient myself, where would | 
: you continue the Pine Point line, around the lake 

= to the west or to the east or what? 
oe A The shortest condition 
~~ and the best construction condition in my opinion 
at is to the west around the narrows of Great Slave 
i Lake. | 
oo THE COMMISSIONER: Yes, carry | 
oe On. | 

| 

iy A Further, extensive coal | 
ee deposits occur in the vast Cretaceous sedimentary | 
Se basin Botth of Franklin and Darnley Bays, and extensive | 
=p gypsum deposits are suspected in the Devonian rocks of the 
21 Great Bear Plain. The region adjacent to the corridor 
ae is also rich in potential hydroelectric power. It is 

e important to appreciate that this brief is not neces- 
ag sarily supportive of any of these developments. JI am 

22) merely indicating the types of developments that might 

28 be proposed in the future based on the resources. No 

2d doubt you willbe hearing more ahout possible as 
28 in the corridor phase of this Inquiry and therefore I do 
ee not propose to discuss this aspect further. 

a With respect to terrain oad ae 
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BURNABY 2, B.C. ig Chief 


the following brief description of terrain conditions 

has been derived from ERTS imagery interpretation, 

selected air photographic interpretation, examination 

of National Topographic Maps and scientific reports. 
Male OssctoyMile 253 » Starting 

at the Tuktoyaktuk Peninsula to the eastern side of 


the mouth of the Anderson River, Liverpool Bay and Wood 








Bay, involved Arctic marine construction constraints 





including ice scower and other near shore ice problems. | 
Mile 25 to Mile 100: -- 
THE COMMISSIONER: Excuse me, 


you have to get across -- you have to get from the 





Peninsual to the mainland, that is your difficulty 
there? 
A That is correct. 


Mile 25 to Mile 100: Gently 





Rolling to flat terrain; with, 5. to 10% total area in lakes. 


Deposits consist of thin till and windblown silt over 


bedrock to the Pale Shale Zone in the western PREens i ORs | 


of the Smoking Hills Upland. The Arctic Coastal Plain 





is of low relief and characterized in general by a 
remarkable series of abandoned strandlines, however, 


this coastal terrain is dominated along the route 


by frozen ground features the first 15 miles. 





THE COMMISSIONER: Excuse me, 


Dr. Roed, what are strand-lines? 





A Strand-lines are features 


higher than it is now. They were beaches that because 


| 
formed as the ice retreated when the ocean was much 
of withdrawal of the sea and gentle rebound of the land, 


i or a & 
~~ “s - j 
breyt bout -A.! : Gee 
Seid ar | : a . 























—Grlbeop, Alexie? to sotsqisogeh Febzq palwalict end 
Aubragerqzesa! \ientat BTA most haviteh need ser 
pinieas , Ol tocvaePatas otderespotada ais hetosiae 
heade7 c vetoes bne seam obldgssvoqeT Bsnolism® 26 
rm os°f atie 
49 o¢ ofivantns? SusdavossAuT . add 36 
, sev &.<gaWl® eoetebadk ec? To al200m sag 
wodepem enmtyety OF2999R Bevioval | «yea 


apa tesaa bee Sewoon ool oathutous 


‘ Py © : a” 
J 
*e>yano' WaT 


svat wor’ ~- §£80G98 Jean 02 evan voy 


woy et ¢ad4 .b0elelen oft of Leavanins? 


Soret 
Jac A 
= if 
es daiw cherved dali oF pntiior 
Bt ber. bin iis aita Jo getenos et feousd 


ange elshe, gfLeF eft 027 Acotbed 

g'oty Fanta elise pasaome eft 30 

‘i 1. -«*)gedosunds. Sas Ielies gol to,e8 
iho 72) Senobiads Fo ankis8 aLdsAtsmez 

ils “gent@oh al aisezed tsdenos etas 

j i) ala) eouyiee? Bnuowp anesos? yo 

Hit. Se. eOD aier 


advice @ it Arey % he 
fo.7 eu anevnA “aIP rod’ Besaetyen e024 aft es f 
jpuenis och Pet JAk<: osAaw Ver? fon ni aa _ ones: 


Otel eco 7° ttott &ffr@b tee eee ods To Tewsshate 
"3 : 
’ : jj 
> =) ade 7 or . 7 


11472 














of the route here is situated on well defined moraine 


ALLWEST REPORTING L-1D. M.A. Roed | 
BURNABY 2, B.C. Im Chick | 
| 
: these beaches are now abandoned. They should be ref- | 
e erred to as abandoned strand-lines, and yes, that | 
. is what I have there. | 
: THE COMMISSIONER: Thank you. 
° A They are old beaches. 
THE COMMISSIONER: “Right, 
v SOtwrLt. 
° A whis*sectton, Mire 100) to 
? Mile 250: This section follows an extensive and thick 
ey moraine deposit referred to aS moraineplains, and 
as 1cGe-contact, and including=ice — contact and’ moraine 
23 deposits. Glaciofluvial material and well drained 
9 _sand and gravel is abundant and the route west of | 
Horton Lake is on an esker complex that is in the order | 
re Of 15 miles’ long. | 
- Generally the terrian appears | 
of well drained although in places over 10% of the total | 
= area is in lakes. 
a Bedrock is mainly of the 
Ay Pale Shale Zone of Cretaceous age which is 
ee overlain by a uniform layer of unconsolidated gravel and) 
ee sand unit that may contribute to the well drained 
a2 aspect of this northern terrain. | 
aR Scattered pingos occur, but the 
idl are very small and widely separated relative to 
ee their counterparts to the northwest. Some frozen ground 
i features were observed south of Horton Lake. | 
- Mile 250 to Mile 310: Most | 
29 | 
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Hi ridges ina fluted plain. ‘Relief ins low and the crests 
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M.A. Roed 


MEUNBURNABY 2, 8.6. In CHief 11473 
1 
of the ridges are well drained and probably consist of 
: thin till over bedrock. Intervening depressions are 
‘ poorly drained and probably ice-rich. 
; Mile 310 to Mile 350: Water- 
4 crossing from Clearwater Bay to Etacho Point, Great 
°] Bear Lake in less than 300 feet of water. 
; Miles 350 to Mile 400: Water 
: crossing of Keith Arm, Great Bear Lake from Etacho 
Point to the northwest tip of Leith Peninsula, in less 
ae than 300 feet of water. 
2 THE COMMISSIONER: What is 
33 the length of each of those crossings? 
a A One is about 40 miles 
i long, one is about 50 miles long, roughly. 
Ba THE COMMISSIONER: So you 
ie have got virtually a 100 mile long crossing of 
17 ; 
Great Bear Lake. 
18 
A That <2. riIgnt.< 
19 
Water crossings are subject 
*: to detailed bottom survey and material identification. 
= Mile 400 to 700: THe 
ee route is ee aa in) fleat.to rolling, terrain that 
“2 is mantled dominantly with sandy surficial sediment of 
a Glacial Lake McConnel. Although clay and silt may 
e Orrur rarely, the most noticeable deposits are 
te strand-lines -- abandoned strand-lines again - 
- composed of sand and gravel, that are extensively 
“ts developed, many parallel to the route, especially 
‘ in the southern section. 
30 


Glaciofluvial deposits 
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M.A. Roed 
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such as the esker complex on the east side of Lac 
La Marte are common . Despite its low relief, much 
of the route is well drained and is not characterized 


by frozen ground features. 
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ALLWEST REPORTING L-TD. 
BURNABY 2, 8.C. 


Tage | 


M.A. Roed 
In Chief 
1 : ; 
Bedrock is deeply buried in general, but consists 
2 ‘ 
of Ordovidian - Cambrian sandstones and carbonates | 
5 


in the north and Middle Devonian carbonates and shales in the 


4 south. 
Mile 700 to Mile 760. The water crossing of Great 








5 
Slave Lake to the Slave River, Little Buffalo River | 
6 | 
area in less than 200 feet of water. 
F 
THE COMMISSIONER: What is 
8 | 
the length of the crossing of Great Slave Lake? | 
9 | 
; A It's indicated inthe 
10 
mileage of about 60 miles. 
ll 
Q RLGit, Onio. 
ii2 ae. 
A Services to Yellowknife, 
13 | 
Pine Point, that is a service pipeline route to these | 
14 
centres, Yellowknife, Pine Point, Hay River and | 
ES | 
Fort Smith, some of the largest communities in the 
16 | 
Northwest Territories, have not been included in this | 
17 | 
analysis. However, it would appea@ to be much less | 
18 
expensive to construct feeder lines to these communi- 
19 
ties from this route or corridor as compared to the 
20 
Mackenzie Valley because of the shorter -distance 
21 ; 
involved. 
4 ) | | 
Q You might for future 
23 
reference include Fort Resolution in that list be- 
24 
cause your pipeline would go right through it, at 
25 
least right past it. 
26 
A Certainly, I didn't mean 
27 
to leave anybody out. 
28 
Q Carry on then. 
2g ' 
A If I may turn to east 
30 


of the Franklins corridor, examination of earth resources 
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ALLWEST REPORTING L.TDO. 


BURNABY 2, B.C. 


M.A. Roed | 
In Chief 

and technology stellite mosaic, that we have up on 
this wall here, ahd consideration of the glacial 


Map of Canada, which is shown over there, led to 





initial discovery of two extensive linear areas of 
fluted moraine east of the Franklin Mountains. The 
fluted moraine occurs in belts up to 80 miles wide, 


one of which extends northerly from near Great Slave 


Lake to Smith Arm in Great Bear Lake and the other 
begins north-east of Fort Good Hope and stretches to 

the Reeric Coast. As is illustrated in figure 1, the 
red printed map. The prominent finger-like landforms 
of the Eskimo Lakes are related to the northern-most 
fluted moraine. Terrain within the moraine generally 
consists of long parallel till-mantled ridges, which | 
are called flutes, with intervening linear depressions, 
which are called grooves, again as outlined in figure 2 
Many flutes are remarkable for their linéar Racer ema. 
of up to 100 miles in length. The characteristics of the 
fluted moraine have been summarized by various research- 
ers. The east of the Franklins corridor extends from 
Sitidgi Lake in a south-east direction roughly 
parallel with terrain features of the fluted moraine. 

It passes over the saddle of Colville Hills and just to 
the west of Smith Arm of Great Bear Lake. It goes south 
then to the airport at the Great Bear River and then 
south-east along fluted moraine in an almost direct line 
passing eastwards-of Keller Lake and of the Horn Plateau 
to near Fort Providence, where it would cross the 
Mackenzie River. From there it goes southwards to link 


with the Rainbow Field transportation system in Recall t 
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Alberta, roughly following existing highway facilities. 


Other southern linkages are possible. 


The fluted moraine, the 
principal terrain type along the route, is well-defined | 
on the 1 to 250,000 scale topographic maps of the area 
because of their streamlined form and because they have | 
completely controlled the drainage pattern in these 


‘ ; | 
areas. The pattern of this regional flute 





system is clearly evident on theFRTS imagery for the 


area, as I outlined earlier and as is outlined on the 
glacial map of Canada by representative glacial flow 
} 
| 
| 


symbols. An example of the flutes is shown also in 
figure. L2@-eef-think I°1l justYomit “that, if I may. 
-Q You went through that 
before. | 
A Yes. Part of the northern 


fluted moraine area is marked by abundant solifluction | 


| 
H 


stripes which indicate a thin active layer on gentle sl- 
opes. Similar features have not been observed south | 
of the latitude of Fort Good Hope. An example of | 
such features is illustrated as figure C-21 on page 
57@ing@a report by the Environmental Social Committee, 
(1974). 

The southern flute system is 


poorly defined on the northern flank of the Horn Plateau 


but still exists. However, the flutes here are 


associated with the regional strand-line system of 
raised beaches formed during high stages of Glacial 


Lake McConnell. The strand lines are composed of sand 





and gravel, are very low in relicf, and well-drained 
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and are nearly continuous. 
The southern flute system is 

separated from the northern flute system by another 

area of fluted moraine which near Fort Good Hope 

has a strong east-west orientation. This fluted moraine | 

is not as well defined but across the saddle of the 

Colville Hills it curves to the south and joins the 


southern system. The result from the viewpoint of 





terrain and pipeline construction is that there is 
about 50 miles between the north and south system where 
a pipeline would have to transect the grain of topo- 
graphy. However, the relief is low in the area, the 
terrain appears well-drained with ample opportunity of | 
choosing a favorable route, and large morainal hills 
occur in the area. 


MR. ANTHONY: Mr. Commissioner, | 


i] 
i 





before Dr. Roed proceeds with his terrain advantages 
of the system, in view of the fact that he has outlined | 
a broad corridor, and this was not followed through 
in the evidence that we heard this morning, beyond 
the area studied by Dr. Rutter, I thought it would 
be helpful if he gave a short mile by mile description 
so we've got an accurate depiction of what route he's 
talking about. I'd ask him to proceed with that. That 
is found, by the way, in the report that counsel haveand 
ean on pages 15 and 16. 

I should say too that the 
route that he has just outlined in general, this is 
in fact the same route’, it's going through it mile by 


mile. 
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A: I might also note that the 
following miteacee are just about the same along 
both routes, so -- and they're only marked on one 
of them, I believe, so if you'll just sort of project 
those mileage indicators over perpendicular to the 
line, I hope that's not too confusing. 

Mile 0 to Mile 175. Mile O 
is Sitidgi Lake. Till mantled drumlinized upland 
with topographic trends parallel to the route, some 


hummocky moraine. Part of the terrain in this route 





is shown in figure C-10 eens 74-17, Environmental- 
Social Committee (1974). Solifluction and permafrost 
features are widespread but are minimal along the 
crests of the numerous well-drained topographic features. 
The route crosses a deep narrow canyon of the Kugaluk 
River and the headwaters of Miner River. 


Bedrock is composed of shale 





and sandstone of the Peenial formation of Upper 
Devonian age, but outcrops are restricted to the valleys). 
Generally the route is well-drained in consideration 

of its occurrence in the continuous permafrost zone. 
Les Prererable to its correlative counterpart on the 
Mackenzie Valley route, bequse of this, and because 

the terrain is lower in relief. 


Mile 175 to Mile 300. From 


about Carcajou Lake to the headwaters of the Hare Indian 


River the route passes over the saddle of Colville Hills... 
This is a moderately irregular till mantled glaciated 
upland, moderately drained with considerable scope for 


a low relief construction route. 
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Mile 300 to Mile 600. 
Broadly curvilinear fluted moraine area. Flutes are 
very well defined in most areas, appear well-drained | 
with minimal frost action potential. Crest of the 
flutes are very gentle in grade and short intervening 
connecting depressions are poorly drained. On the 


north flank of the Horn Plateau, a combination of 





fluted moraine and gaqlaciolacustrine sand deposits 
or strand lines allow selection of a well-drained route 
that offers greatly reduced construction problems in 
comparison to its counterpart along the Mackenzie River 
Valley route. 

Crossing of Great Bear 
River is considered to be a straight-forward relatively 


simple operation because of low relief features flank- | 








ing through the river. 
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I Bedrock in the northern 

2 section is shale Bic carbonate of Devonian to Ordovician in age. 
3 Some karst features occur north of Great Bear River 

4 Baikwill,in 1971 describes part.of this. route 

5 as follows: 

| 

.) "Fluted topography is especially pronounced 

7| in the northwesterly trending, arcuate | 
8 drainage basin occupied by Johnny Hoe, Porcupine | 
2 and Whitefish Rivers." 

10 Much of the entire section is similar. 

a1 Mile 600 to Mile 700:The 
12 route around the Hérn Plateau to Fort Providence 

L3 and across the Mackenzie River iS a glaciolacustrine : | 
14 and till plain’ of low relief and generally poorly 

is drained. Careful selection should ensure a | 
16 good route especially if strand-lines can be followed. | 
17 Crossing of the Mackenzie River may complement : 
18 considération of a bridge, if not, particularly | 
1g severe ice erosion can be expected at this location 

20 due to the influence of outlet waters from Great 

ed Slave Lake. 

22 Z Mile 700 to the Alberta 

23 border. The overall difference in terrain suitability 
24 for this section of the route that skirts the Cameron 

25 | Hills compares to its counterpart segment along the 

26 Mackenzie Valley route, is that the East of the Frankling 
27 route eliminates traversing the poorly drained upland | 
28 that straddles the Northwest Territortes - Alberta | 
29 border and eases access by following the Mackenzie | 


30 Highway. 
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I would like to summarize 
the terrain advantages of fluted moraine. The recogni- 
tion of a nearly continuous belt of fluted moraine 


leading all the way to the Arctic Coast prompted 





consideration of this feature for pipeline construction. 
There are numerous terrain advantages as follows: 
There are only two major river crossings, the Great 


Bear River, near the airport, where the terrain appears 


ideal for construction, the Mackenzie River at 
Fort Providence,and two minor river crossings, one 
across the canyon of Kugaluk River and one across 


the Hare Indian River near its headwaters. Several 


possible crossing sites occur in these valleys. 
South of Great Bear River 


| 
terrain conditions along the flutes are such that a | 





chilled pipeline may not he required, since this terrain’ 


does not appear to be susceptible to thermokarst 


subsidence. 

Flutes, or similar drumlinized 
landforms, especially at the crest are very well drained 
and composed primarily of stony erosion resistant 
till that would not be susceptible to 
serious frost heave. HOever, short connecting 
sections between discontinuous flutes may require specia 
drainage and construction considerations. Except for 
short sections between Lac Belot and Fort Good Hope 
and Sitidgi Lake to Iroquois River, the route 
parallels drainage which eliminates much concern about 


ponding and icing. 


Throughout thre moraine heltea, 
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granular deposits are common either in the form 
of glaciofluvial material, or, in the south, sand and 
gravel of the beach strand-lines. | 

Since there are fewer terrain 
and consequent ee ean ot problems, the engineering of 
final design is simplified. This is an important con- 
Sideration if a pipeline is to be constructed in as 


short a time as possible. 





In terms of length, the East 
of the Franklins route is about the same distance from 
Sitidgi Lake to the Alberta border as compared to the 
Mackenzie Valley route. 

Lastly, the Fast of the 
Franklins corridor is much more suitable for a major oil 
pipeline alignmnet in that: -- a major oil pipeline 
alignment, in that: Terrain stability problems associa-| 


ted with construction and operation of a heated 


oil pipeline are significantly less, and a major oil | 





spill resulting from an oil pipeline rupture could be 
more readily contained along a much greater portion of 
the line in the East of Franklinsas opposed to the 
Mackenzie Valley. 

I would like to say something 


about logistics now. Logistics is a potential major 


- problem of these alternative corridors. The particular 


logistical concerns include: increased costs in 


transporting pipe from staging areas to the pipeline 


| 
| 
right-of-way, water supply along the route, aggregate 
and gravel supply, and air transport. 


It is important to remember 
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1 however, that the East of the Franklins Route still | 

capitalizes on the Mackenzie River tranportation | 

- benefits. Staging areas could be located near | 

4 Fort Providence, on the Great Bear River at the 

? Bennett Field airstrip at Loon River, and at Inuvik. 

: From these nearly equally spaced points, 

: sections of pipe could be moved along winter roads to 

8 the right-of-way. 

’ Early estimates of water | | 
10 supply along the proposed corridor have not indicated | 
tl any sections which would present insuperable water suppl 
qe problems. Similarly, while aggregate supply, specifically 
13 gravel, is scarce in the northern section, the supply | 
does not seem to be any more scarce than along 
= the nathern end of the Prime Route. 
ae Finally, while some new | 
as airports might be required to supply pipeline constructian 
me operations, use of the alternative corridors would | 
a not conflict with public passenger service along | 
_ the Mackenzie Valley. 

a While further analysis and 

te research is required to resolve potential problems 

" of logistics and supply, it is suggested that the 

an disadvantages would be outweighed by the other 

Sa advantages of these alternate corridors. 

a In conclusion, in formation | 
zt presented in this report -- | 
4 THE COMMISSIONER: Dr. Roed, | 
= I think we will take our midafternoon break now, if you | 
30 


| don't mind and then we will return refreshed to consider 


| ‘the conclusions. | 
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M.A. Roed 
In’? Chiet 
l (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 
MK. SCOTT :* ~- Ir “we’ could 
‘ re-convene and hear Dr. Roed's evidence in chief at 
: least today, I know there's a community hearing 
5 tonight and I suggest that perhaps we break after | 
: his evidence in chief. 
B THE COMMISSIONER: Well, carry 
7 ON). DL, Roca. | 
‘ A Thank you. In summary, | 
information presented in this brief suggests that more 
‘ appropriate terrain for pipeline construction occurs | 
a along the two possible alternate corridors as compared 
ne to the Mackenzie Valley corridor. The major items of 
“ comparison are summarized in a graphic form in Table 1. 
a Exhibit of which you have. | 
= MR. ANTHONY: Mr. Commissioner, 





this is the document, Table 1, which is these series 


of dots ifiusterating different terrain considerations. 

THE COMMISSIONER: What's that 
last one length to Rainbow. 

A The general area of 
Rainbow Oil Field in Northwestern Alberta. 

: This table is an attempt to 
summarize my conclusions which I am about to give, 
in a simplified form. 

The east of the Franklins 
corridor has the best terrain advantages of the three, 
is about the same length as the prime route to the 
Alberta border, and very likely has the terrain capa- 
bility that would allow corridor development in harmony 


with social, biological’ and physical resources. 
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The edge of the Shield corridor 
is best suited for Beers development of the Western 
Arctic in terms of supplying minerals from the Shield 
and as an alternate or complimentary use in a multi- 
purpose corridor. It is also strategically located 
in relation t future potential oil and gas source in the 
Beaufort Sea-Banks Island area. 


The Mackenzie Valley corridor 





is known to have numerous sensitive terrain aspects as 
Negneeited repeatedly in the Pipeline Assessment Group's 
report. My strong impression of the contents of the 
Pipeline Assessment Group's Report is that in nearly 


every respect the Mackenzie Valley is a distinctly 


inappropriate place to build a pipeline. However, 





the Group's report stops short of firmly recommending 
consideration of additional alternatives. 
| 
Information presented in this | 


brief contends that slternates to the Mackenzie Valley, 
should be considered. It has been suggested that the 
two alternate corridors described are more appropriate 
than the Mackenzie Valley in terms of terrain sensiti- | 
vity and overall capability to accommodate present and 
future development. 
In terms of priorities, I would 
suggest that the east'of the Franklins corridor be given 
immediate attention. A preliminary overview of this | 


possible corridor alternative would include the follow- 


ing: air photo interpretation of a 50-mile wide zone 


along the corridor; aerial reconnaissance; compilation 





of existing information; appraisal of socio-economic 
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implications; an overview of environmental issues; 
general logistical and resource supply analysis; and 


futuristic overview of land use and of alternate uses. 


In my view, Northern Canada is 


in a critical need of a comprehensive examination of 


long-range planning, or as it is now referred to, 


“futures research. I would recommend anajor study 


wherein all resources, physical, environmental and 
sociel, and all types of transportation are comprehen- 
sively examined in detail. This study would serve as 


a synthesis of all possible transportation activities 
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or land uses within the corridor, many of which, such as 


air transport, are being planned in isolation. This 
would allow a flexible framework for planning the 
future of Northern Gnada. 

While undoubtedly much more 


research is required before it could be stated with 


any degree of certainty that one of the two alternatives 


a6, in fact, the best route --and I am thinking principal- 


ly of environmental and socio-economic evidence -- 
from purely a terrain point of view, both alternatives 
have obvious advantages that warrant further study be- 
fore a pipeline route down the Mackenzie Valley is ap- 
proved. Thank you very much. 

THE COMMISSIONER: Thank you, 
Dr. Roed. 

MR. CARTER: Mr. Commissioner, 
may I just ask one question by way of clarification of 
the witness, and it will assist us in preparing our 


cross-examination? 
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Q Dr. Roed, on your east 
of the Franklins route, could you tell me which side 
of Sitidgi Lake you proposed that that route would 
go? 

A We haven't defined it, 
you know, in that great a detail. Generally on the 
east side there, or you can bring it in from the south. 
But it would depend on, you know, actual detailed 
terrain conditions, existing on the ground as it is 
now. We just picked Sitidgi as more or less sort 
of a starting point generally. 

Q rT see. 

-A Whether it's the north 
end or the south end, this study hasn't specified. 

THE COMMISSIONER: Well, I 
think we'll adjourn now because we have a community 
hearing for the people offiatham Island tonight, and 
in fairness to them, I think we should get some rest 
before we go down there. 

So tomorrow we'll start at 
ten in the morning. So we're adjourned till ten in 


the morning. 


(MAP OF POSSIBLE ALTERNATE ROUTES MARKED EXHIBIT 
Zo 7) 

(TABLE 1, RATINGS OF ALTERNATE ROUTES, MARKED 
EXHIBIT 298) 


(PROCEEDINGS ADJOURNED TO OCTOBER 23, 1975) 















34% 
M835 
Vol eae 


AUTHOR | 
Mackenzie Valley pipeline inguiry: 
vol. 77 92, October 1975 





BORROWER'S NAME 




















ne 
age 


en 


By 
REMY LA 


viisiels 
Bieta 
: es : 


TA 
ah 
¥ 


= 


a 


a te 


tact 


ration 


af 
a 


fe 
i 


i 
lis We 


zi) 


= 


= 


a "i 
Y 
Mah 


ay 
SS 
ois 


SSeS 

eos 
ESS 

Soars 


i did 
Rie 
RA ty 
SAE 
ii 


$2: 


he 
At 


i 
Lipa tanet 
ae i 


2 ri iy i pr uN Hs 
STRAT Pen NI HOE RCN 
Miveadtretrtretity airs yA Leachate 
A aN } 

; 


Bon Day ( 
Mel ape cates 
Reis tee 
Oy Meaney br iseed 
Hitt eyeantace tinh: 
hed 
i u 
Tha Witte 
(au Viton bh 
Ai bheehocyrasiahieh 
he Suing ay. 


. 
ar 
Rr 
pty 

Ley a 


alt 
Wns ae} 
PANtnonTsINterey 
east ata 
Fagen, hed 
finery hie 
SMEG CN RCLE aL Calle haury 
testa Ainebeesuteleienl ete atin She 
AO) AB Mth ba Bb Mids be Bok on si oey 
hel an ba tai iting 
He nemahese Rha wubyeanees 


+ 
eanays. by 
OTe 
Gitta, 


i 
bet Connie) 
Nf 


Oe o# Ment i My 
fa Usstents 





NPLATE 
(aay f 


